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PREFACE. 



The intractability of asthma, which, some years ago, 
was tlirust upon my notice ou several occasions, 
iiitluced me to make that disease the suliject of a 
special study. I was the more tempted to do so 
by the conviction that there could be no prospect 
of satisfactorily coping with the complaint so long 
as, on the one hand, the " double capriciousnesa" was 
re/rarded as an essential clement of its pathology ; 
while, on the other, for the exhibition of remedies 
of the most opposite effects, there was no other 
indication but that they had been found useful 
in isolated instances. In the pursuit of that in- 
quiry, little perspicacity was needed to discover 
that the prevailing obscurity on the nature and 
treatment of asthma, primarily and mainly, arose 
from the exclusive attention bestowed upon the dys- 
pnceal paroxysms ; whereas their constant antecedents 
and soquelffi, which form the life-history, as it 
were, of the disease, were either neglected or erro- 
neously interpreted. It is readily intelligible, that a 
dyspncea, which, apparently independent of organic 
lesions, suddenly arises and as suddenly subsides, can- 
not but be the subject of much speculation. A close 
examination, however, of all the facts connected with 
asthma, enabled me to conclude that this was merely 
one link in a chain of morbid proi^csses, that com- 



menccd with a more or less insitlioua inflammatiou of 
the pulmonary tissue, and terminated with bronchiec- 
tasis aud emphysema. 

Sucli was the view that I formed of the nature of 
nsthnia, in my communication to the Medical Society 
of London in November 1873. Four years have since 
ehipsed, and during that time the subject has continually 
engaged my attention. Ample opportunities for obser- 
vation have stn-ngthcncd the conviction, that the con- 
clusion at which I then arrived is substantially correct. 

The dependence of asthma ou definite organic 
lesions, affords, on the principle tliat forewarned is 
forearmed, the best prospects, not only of averting the 
dyspna'al seizures, but also of arresting the final deve- 
lo|>ment of the disease. Neither of these objects was 
hitherto attainable, Iwcause the nature of asthma was 
SHp|>oso(I to consist of a mysterious derangement of the 
nervous system, and the exciting causes of the asthma- 
lio j>arosvsm were generally reganled as inscrutable. 

Ill the prejviration of the following ]>ages, I have 
consulted the writings of other observers, and have 
julopli^l their views when they appeared to l»e well 
toundcil. Where 1 have diffeivd from generall}- re- 
wiveil opinions. 1 have stated the reasons of my 
dissoni. In the chapter on Treatment, I have con- 
fined ni)-self to stating the principles uix)n which this 
may l>c «dv;nitagrously conducted. Considering the 
luiihifonu character of asthma aud its differences in 
Almost even" single case, that plan seems to be pre- 
foraWo. 3»s it saves the tedious ouumeratiou of well 
knowu ifrliut^ 

ri, Wimf*tr Strtfl, W., 
Jib. l*.,-J^ 



"The doctrine that certain so-called * functional* diseases are consti- 
tuted purely and alone by excess or insufficiency, altered speed, 
perverted rhythm, or modified association of the molecular 
changes normally attending structural acts, remains as yet 
mere matter of assumption." — W. H. Walsub. 



CHAPTER I. 



INTRODUCTION. 



The so-called bronchial or spasmodic astlima is, to this 
day, perhaps the most obscure of all diseases. Not- 
withstanding the attention which asthma, on account 
of its frequent occurrence and the sufferinpj it entails, 
has ever received at the hands of physicians, hitherto 
all their endeavours to elucidate the subject have only 
led to divergent opinions upon even the most essential 
points, and to the development of incongruous theories. 
Indeed, it is not saying too much that, among them 
there are not any two who fully agree in matters of 
either observation or inference ; but all hold views at 
variance with one another, while each contends tlint 
only his own are consistent with facts, and in 
harmony with rational pathology. 
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Thus, amid controversy and much specious argu- 
mentation, the most important questions have re- 
mained unsettled. No understanding has aa yet been 
arrived at respecting the essential eharactcristics by 
which asthma may be distinguished from any other 
(lyspncea. There are some who deny altogether its 
exiateuce as a substantive disease ;' others, on the 
contrary, regard as such every paroxysmal dyspncea 
accompanied by sibilation, whatever else may be pre- 
sent at the time.' Others again object to the accepta- 
tion of the term in that wide sense in which it was 
used in the former systems of medicine ; but although 
tiiey greatly restrict the limits, they nevertheless 
differ in their definitions of the disease. According 
to Germain S(5e,^ asthma consists of three elements, 
namely, dyspnoea, bronchial exudation, and emphysema 
of the lungs. Again, German writers apply the term 
only to those dyspnoeal paroxysms which cannot be 
referred by means of auscultation and percussion to 
structural changes of the thoracic organs. They main- 
tain that, to warrant a diagnosis of pure bronchial 
asthma the bronchial mucous membrane should appear 

' Beau, Traits experimejitah rf clinlquiL de rAusciiltaiion. Paria, 
1856, p. 132, — TraubG, Gesammelce BeilrOge zur Patholoi/ie 
u. Tbtropit. Berlin, 1871. Bd. ii, p. 9S2. 

^ Hyde Salter, Clinical Lectures on DiscaBoa of tbe Chest, 
Lanctt, 1870. Vol. i, p. 147. 

' Afthmt ill Did. dt Sfed. et de C/ttrnr;/. pnitirjiies, torn, iii, 
186.5. r. Wd. 
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healthy, nor shoulJ any other cause for the dyspncea be 

discoverable.' Still, not all the supporters of this defini- 
tion adhere to it throughout. They admit that asthma 
may be "complicated with" or "grafted on" other cardiac 
and pulmonary affections.' But, as these affections are 
themselves capable of producing asthmatic seizures, the 
distinction in a given case between this symptom and 
the supposed complication would be purely arbitrary. 

Equally numerous are the theories that have been 
proposed to explain the nature of the disease. By 
some it is believed that a peculiar materies morbi 
attacks in a fitful manner at one time the skin, at 
another the joints, producing here gout or rheumatism, 
there cutaneous affections." But when its energy ia 
not exhausted by acting upon either of these organs, 
the " peccant" matter iratates the nerves of respiration 
and causes either coryza or dyspncea. According to 
this view, asthma is merely the symptom of a constitu- 
tional disease, which manifeata itself in the several 
ways just mentioned.* But the majority of writers, 
while admitting the existence of the supposed humoral 

' Niemeyer, A Ttjct-Book of Practical Medicine. 7th edition. 
London, 1870. Vol. i, p. 87. 

s Lebcrt, KUnik tUr Brustkrankheiten. Tiibingen, 1873. 
Vol. i, p. 443. 

^ Diicloa, BiilUtiii ffinBrale de Therapmdique. 15 Avril, 18GI. 
Tom. Ix, p. 299. 

* TrouBseaii, CHiiique Medicate df I'lIStel Dieu. Piiria, itiHS. 
Tom. ii, p. 453. 

B 2 
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disturbance, yet regard this as only an exciting cause.' 
Tliey assume that t!ic essence of the disease consists 
in a peculiar functional derangement of the nervous 
system, and more especially that portion of it which 
presides over respiration. The uQanimity with which 
all, and even those whose opinions are deservedly the 
most esteemed, support this doctrine, would be almost 
sufficient to carry conviction as to its correctness. 
Still, although they agree in the main poiut, they widely 
differ in regard to the modes in which the nervous 
derangement shows itself. For there is not one 
muscle engaged in respiration that in its turn has not 
been supposed, by excess or insufficiency of its inner- 
vation, to be immediately concerned in the production 
of the asthmatic dyspntea. 

It would be tedious to refer in detail to the multi- 
tudinous causes assigned to the disease, and the con- 
flicting statements of its symptoms. Enough has been 
said to show that the estimate formed of what is actually 
known of the subject is substantially correct. Indeed, 
the study of the literature unavoidably produces the 
impression that the asthma of to-day is still what it 
was at the earliest periods of the history of medicine 
— a generic term denoting paroxy,sraal dyspncea. In 
this sense at any rate it is used by modern writers, 
whose elaborate classifications are intended to show 

' Hyde Salter, On Asthma. 2o(l edition. Lotidoa, 1868, 
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"the unity of the disease in its several fonns*'.^ And, 
like a. true genus, asthma has thus its species and 
varieties, the number of which equals, if not exceeds 
those recounted in the classifications of Sauvage 
CuUen, and Richter.* 

That asthma has hitherto so completely baffled 
every enquiry must be attributed to circumstances 
partly inherent in the disease, partly accidental. 
In the first place a certain allowance must be 
made for the peculiarity of its symptoms. The 
rapid transition from apparent health to imminent 
asphyxia, and the rapid return from this to a com- 
parative or absolute freedom of respiration, are not 
only striking phenomena, but are unlike any produced 
by the recognised inflammatory affections, acute or 
chronic, of the thoracic organs. Moreover, physical 
signs, which in no other dyspnoea fail to show an ade- 
quate cause, seem of no avail in the present instance. 
Admitting, therefore, that the diagnosis of the disease 
is thus beset with unusual difficulties, still they might 
have been successfully met, if observation and the 
analysis of the symptoms had been conducted with 
the necessary precautions. Instead of this, the great 
majority of investigators could not free their minds 
from the prejudices and theories descended from 

^ Hyde Salter, op, cit, p. 118. 

2 Wunderlich, Uandb, d, Pathol u. Tlierap. 2iid Aufl., B. iii, 
p. 231. 
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the past. But, under the inRuence of these pre- 
judices, all their observations and also their con- 
clusions became necessarily coloured. Thus the 
theory that asthma is a nervous affection has almost 
uninterruptedly held sway since the time of Van 
Helmout, and it is, as above mentioned, the one 
adopted also by the vast majority of modern ■writers. 
There can he no doubt that they readily accepted 
it, without for a moment questioning its correctness. 
Indeed all their researches bear too evidently the 
stamp that they were commenced and thioughout 
conducted with preconceived opinions. It was, in 
fact, their object to discover, not ivhat asthma is, but, 
after prejudging the question, how Jiej-vous asthma is 
2)roduced ; and if any attempt was made to prove the 
assumed nervous origin of the disease, there is suffi- 
cient evidence that all reasonings proceeded from, 
and tended to, the siime point. Hyde Salter found 
that the sonorous and sibilant rhonehi which accom- 
pany an asthmatic attack could not be referred to either 
an inflammatory swelling of the bronchial mucous 
membrane, or to a plug of mucus within, or to an 
organic stenosis of the air tubcs.^ Assuming that the 
rales could have no other organic cause, he therefore 
inferred that the lungs were healthy.' But because all 
diseases that cannot be traced to organic lesions pro- 
duce their symptoms through the nervous system. 
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he therefore concluded asthma to be a nervous affec- 
tion,^ Again, assuming that the physical signs were due 
to a spaam of the bronchial muscles— the possibility of 
which occurrence being far from ascertained — he argued 
that, as the phenomena are muscular, the primary dis- 
ease is nervouB.' It is superfluous to add that this ia 
merely begging the question. Yet such is the foundation 
upon which Hyde Salter and many after him con- 
structed their theories. And, though the imperfections 
of these were too obvious to escape notice, yet, to 
save the foregone conclusion, all the facts which, by 
no stretch of imagination, eould be brought into con- 
formity with it, were considered as "caprices". Now 
whatever asthma may be, it assuredly obeys definite 
laws, however unknown these may be in their essence. 
So that if the greatest number of facts cannot be 
satisfactorily explained, the seeming " double caprici- 
ousness"'* belongs to the theory rather than to the 
disease. 

Perhaps one motive was powerfully at work to 
render the enquiries less rigid than they ought to be. 
It so happens that almost all whose names are most 
intimately associated with the pathology of the dis- 
ease had themselves been sufferers from asthma.* 
That they were anxious to ai-rive at true conceptions 

1 Op. cil., p. 30. » fbi,l., p. .50. 

8 Ibid., p. 107. 

* Floyer, Lefcvrc, Salter, TroiisaeaM, etc. 
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of ita nature there cannot be a moment's doubt Still 
hope and fear must have so greatly influenced thera 
that they could not have been unbiassed judges of their 
own cases. It is consoling, more especially to the 
physician, to know that the malady from which he 
suffers is due to a subtle nervous derangement, rather 
than to irreparable organic lesions. Considering, 
therefore, the comfort they would have derived from 
such knowledge, they were eager to be convinced by a 
show of reasons, which, had they not been actively 
interested in the matter, they would have rejected as 
inconclusive. 

Nevertheless, the theory of the nervous origin of 
asthma baa met, as above mentioned, with au almost 
general acceptance. Nor can this be surprising, con- 
sidering the authority of those who have supported it, 
and the earnestness and convictiou with which they 
liave pleaded in its favour. Authority is still influential 
in medicine, and even such men as Biermer^ think 
that "those who have written monographs on asthma 
must have known that this was a nervous affection". 
Another circumstance contributed to the same end, 
namely, that the theory, as it now stands, affords 
unusual facilities in the routine of practice. For, not 
only docs the nervous system easily lend itself to all 
possible interpretations, but the teaching that parox- 

' Bronchial Atlhma ; Volkmami's Sutnmlutiff-klinischer Vortreujt 
Nn 12. 11. 3. 
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ysmal dyspnoea accompanied by sibilation is suffi- 
ciently characteristic of the disease,^ supersedes the 
often difficult process of diagnosis ; while in the 
failure of a well concerted plan of treatment it is 
consoling to know that the " capriciousness" of asthma 
baffles all calculation. 

Such teaching, however, has led to the most 
serious consequences. The success and failure of the 
treatment are by no means always in direct propor- 
tion to, and the test of, the knowledge or ignorance of 
the pathological state which it is intended to relieve. 
Still it must appear inexplicable that a disease, which 
is supposed to have no palpable cause, and which 
neither kills nor even abbreviates life, should have 
hitherto resisted all remedial efforts. Yet so it is. 
Asthma is proverbially the most intractable of all 
diseases ; and, so far as the results of the treatment 
are concerned, that belief is not unfounded. But it 
would be surprising if it were otherwise. The fact is, 
physicians are constrained to the humiliating confes- 
sion that they have no principle upon which to base 
their treatment, but that in this they are guided only 
by the experience of the patients,^ who are generally 
credited with an intimate acquaintance with the thera- 
peutics of their case. The task of the physician is 
reduced to merely enumerating the remedies recom- 



10 INTRODUCTION. 

mended and to suggest the trial of one of these that 
inigiit have escaped the attention of the patient. Such 
practice sufficiently explains how it is that the 
asthmatic has "to suffer many things from many physi- 
cians";' and it also accounts for the fact that the 
treatment of the disease is, at present, the lucrative 
pursuit of speculative druggists. 

To expect an improvement of the treatment of 
asthma from the search after new remedies betrays a 
strange disregard to the lessons of its history. Aa 
matters are, even that discovery could only add fresh 
disappointment. Besides, it is admitted that none of 
those remedies hitherto in use have ever been exhibited 
under appropriate conditions, so that it would be rash to 
pronounce on their inefficiency without even a fair trial. 
But what is wanted is a better insight into the path- 
ology of the disease, such as can he obtained only by 
the careful examination of ascertained facts. And 
whatever follows from these in logical sequence has at 
any rate a greater claim to coiTcctness than a baseless 
tlieory, however useful this may seem in many respects. 
Then, doubtless, the knowledge of the pathology will 
lead to serviceable means of treatment, while it at 
the same time obviates exaggerated expectations and 
groundless despondency. Tbe prospect of a radical 
cure may, indeed, not improve ; but as the known 
nature of asthma can hardly fail to indicate the way 
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to check and prevent, such practically amounts to 
it. It was perhaps for that reason that the founder^ of 
this branch of pathology congratulated himself on the 
discovery that many forms of asthma, considered to be 
of nervous origin, really depended upon emphysema of 
the lungs. 

With the view, then, of establishing a more secure 
basis for the treatment of asthma, I now propose 
briefly to sketch its history, and to discuss the preva- 
lent theory, before I proceed to show what I conceive 
to be its true pathology. 

^ Laennec, Traite de V Auscultation^ etc. 2ad edition, tome 1, 
p. 289. 



HISTORY OF ASTHMA. 

All early historical traces of the affection at prescDt 
called asthma are lost. Although the disease is said to 
bo mentioned in the Bible, and described by Hippo- 
crates, Aretseus, Galen, and Cclsus,^ there is not the least 
evidence that those remarks apply to the asthma of 
to-day. For in the former systems of medicine, all 
cases presenting the same conspicuous symptoms were, 
regardless of their anatomical differences, considered 
as of a kindred nature, and grouped into classes ac- 
cording to imaginary types. Thus intense hut inter- 
mittent ilyspncca formed the typical characteristic of 
the class asthma ; and this, with its numerous species 
and varieties, comprised a promiscuous collection of 
diseases having absolutely nothing in common but that 
one symptom. In that sense, however, the term 
asthma was employed until the commencement of 
the present century, so that even, at so late a 
period, empyema and dilatation of the heart were 
described as asthma pamdoxon^ and asthma nervo- 

' Bergson, Da» krampfkajte A*tkma dtr Krwacheenat. Nordhau- 
Bcn, 185U, p, 6, Sfq. 

* May. Hufelaud'B Joama', xix, 1804; qii.ttcd by Wmidcrlii^h, 
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Bum.^ Moreover, as before the invention of ausculta- 
tion and percussion, marked functional disturbances 
were the sole means of diagnosis, their close 
similarity in all diseases of the chest must have 
necessarily rendered an accurate distinction between 
the several known forms of them impossible. 

It is only after percussion began to be practised that 
asthma can more clearly be discerned in history. As 
soon as certain cardiac affections, hitherto imperfectly or 
not at all known, were by means of it recognised during 
life, it became at once evident that the dyspnceal attacks 
which accompany them were not of nervous origin, as 
was until then supposed, but were the necessary conse- 
quence of the structural lesions. Corvisart,^ who was 
the first to perceive this fact, was moreover led to 
infer that of the prevailing forms of nervous asthma, 
several, if not all, probably arose in an analogous way. 
But his means of diagnosis were as yet too limited to 
prove that supposition. 

The task was thus reserved for Laennec* His 
invention of auscultation brought physical diagno- 
sis to such a degree of perfection as to enable him 
to determine the true value of the numerous forms 
of the "asthme des praticiens", and to range them in 
their proper places as mere symptoms of anatomically 
defined diseases. Yet in that sweeping measure he 

^ Heyfelder, Schmidt's Jahrhiichery Bd. viii. 

^ Laenncc, op. cit, p. 71. ^ /6w/., p. 78 seq. 
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could not comprise tbe intcrmitteiit attacks of dyspncea, 
of which no .idcquate cause was disco vemble bj means 
of the stethoscope. In several such cases, which, how- 
ever, he had occasion to examine only in the intervals 
between the attacks, he found the pathognomonic 
signs of emphysema and bronchitis. But though these 
affections sufficiently explain the dyspucea, they do not 
explain its paroxysmal character. He was, therefore, 
at a loss how to account for this. What appeared to 
be an almost insurmountable difficulty was that there 
were no physical signs ; and, as he valued these too 
highly to think that they could ever fail in any given 
case, he inferred that their absence denoted the absence 
also of anatomical changes. That inference seemed to 
agree with his speculations upon the nature of those 
cases. It was not likely that the trifling incidents 
reported as exciting causes of the attacks, such as 
sleeping in a dark room, could so rapidly produce 
anatomical changes in proportion to the intensity 
of the dyspncea. Nor was it probable that if 
such were produced, they could as rapidly sub- 
side without leaving any traces. Here, therefore, was 
strong presumption for excluding structural changes 
from the asthmatic attacks. The following case, which 
soon came under his notice, seemed fully to confirm 
that opinion : — - 

"A man, 40 years of age, had suffered for a long time 
from a large ulcer of the left leg. The tissues of the 
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whole foot were greatly swollen, and of an almost atony 
hardness. The limb, with its dirty greyish colour, pre- 
sented in many respects the appearance of elephantiasis. 
Usually there was abundant discharge from the ulcer. 
For the last five or six years the patient had been sub- 
ject also to a slight coiigb, but never had dyspnoea or 
pain in the chest. By mistake he was placed in the 
medical wards, and remained there several days, but 
when about to be transferred into the surgical wards 
he was suddenly seized with extreme dyspnoea. It 
was noticed on that occasion that the discharge from 
the ulcer was much less than it had been before. The 
patient was sitting in a chair, and begged, in a state of 
inexpressible anxiety and with a gasping voice, to be 
relieved of the enormous weight which compressed his 
chest, threatening suffocation. The inspirations were 
short, very frequent, and at times convulsive. The 
pulse was rapid and thready. The chest had been 
frequently examined, but always with negative results. 
No cause of that formidable accident could be detected. 
The thorax gave everywhere the ordinary sonoroua 
note on percussion ; only on the left side behind, over 
a apace of a few inches, there was a slight deficiency 
of resonance. At that place also the respiratory mur- 
mur was feeble and accompanied by rales, whilst over 
the rest of the lungs air was heard freely to enter the 
air vesicles. The heart and large vessels seemed nor- 
mal. Thus no clue whatever was obtained to the 
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nature of the clyspncea, which, however, constantly 
increased in intensity. Treatment, consisting in bleecl- 
ng, blistering, etc., was of no avail. The next mom- 
ng the dyspnoea was so intense that the patient was 
n imminent danger of asphyxia. The symptoms so me- 
what resembled those of cetleraa of the glottis. The 
question was raised whether the dyspnoja might not 
proceed from laryngeal obstruction. Tracheotomy was 
proposed as the sole chance of preserving the patient's 
life. The operation was performed by Professor Rous, 
and it is hardly necessary to add that all due precau- 
tions were taken to ensure the free entrance and exit 
of air to and from the opening in the trachea. No 
amelioration, however, followed. The dyspnoea con- 
tinued to increase, and the patient died the same even- 
ing. On examining the body it was found that the 
lungs were healthy and crepitating, with the exception 
of a smalt portion of the lower lobe of the left lung. 
That portion alone was in a state of hepatisation. In 
the bronchial mucous membrane there were small red 
spots. The heart and large vessels were normal. No 
pathological changes could be detected in the head 
and abdomen. The subcutaneous tissue of the log had 
undergone lardaceous thickening, and the tibia was 
necrosed."' 

There is little doubt that the dyspncea in this case 
1 Audral, CHiiique Medkale, tome i, p. 250. Paria, 1839 ; 
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was produced by embolism of the pulmonary artery. 
The protracted disease of the leg favoured the forma- 
tion of a throin!)U3, and the patieut's removal from one 
ward into the other probahly caused the disastrous 
impaction of the plug. Laentiec, however, -was 
ignorant of that pathological process. His attention 
was wholly engrossed by the changes in the pulmonary 
tissue, which, however, were apparently too insig- 
nificant to explain the dyspncea and death. As it 
was, the case seemed, on the one hand, to confirm his 
inference that the absence of physical signs was con- 
clusive of the absence also of organic Joaiona ; on the 
other, to show that without these, there may be in- 
tense and even fatal dyspncea. Thus the pathology of 
the case remained obscure, and with it the nature of 
similar paroxysms. In that difficulty the traditional 
theory of a pulmonary spasm suggested itself as a 
ready means of solving the question. From the re- 
searches of Eeisseiscn, the bronchi were known to be 
provided with muscular fibres, whose function, how- 
ever, was as yet secret. Still, from analogy, Laenucc 
assumed that they, being muscles, were endowed with 
contractility, and therefore liable to spasm. Such 
a spasm, he thought, might probably have been the 
cause of that fatal dyspnoea; but whether this sup- 
position were correct or not, the case itself seemed to 
indicate the existence of a nervous asthma. Yet, 
notwithstanding the negative results of physical dia- 



18 IltSTORY OF ASTHMA. 

gnosis and jjost mortem examination, he had doubts 
on the subject. Hesitatingly he admitted spasmodic 
asthma, with this limitation, however, that it generally 
consisted of nervous and organic affections combined. 

For a long time Andral entertained similar doubtg 
as to the admissibility of a nervous asthma. Experi- 
ence had taught him how deceptive it was to exclude, 
on the ground of the negative results of physical 
diagnosis and post mortem esaminations, the possible 
presence of pathological changes. 

" A dock labourer, fifty-three yeara of age, was 
admitted into the Charity Hospital suffering from 
acute articular rheumatism. For about two months 
he had also been subject to a severe cough. The 
expectoration was very thick and tenacious. On 
percussion, repeated several times, the ehcst always 
gave a full and sonorous note. On auscultation, there 
was distinct vesicular respiration over the whole left 
side, but over the upper and the middle lobes of the 
right side mucous rAles were heard. There was no 
dyspnoea. The treatment consisted in several vene- 
sections, on account of the inflammation of the joints. 
One day, during a severe fit of coughing, the patient 
was suddenly seized with a violent attack of dyspncea. 
The orthopncea and severe fits of coughing persisted 
during the rest of the day and throughout the whole 
night. The next morning asphyxia was imminent. 
The face was swollen and cyanotic ; the extremities 
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were livid. No pulse could be felt at the wrist. The 
patient pronounced with difficulty and with a gasping 
voice only a few words, requesting to be relieved of 
the enormous weight which he said he felt in the right 
mnraniary region, and which threatened to strangle 
him. The resonance of the chest had not diminished. 
Respiration was puerile over the whole left side ; at 
the right baae behind, mucous rales were heard over 
several spots. On the right side, also from the clavicle 
to below the nipple, and in the supra-spinous fossa, 
there were neither the normal respiratory murmur nor 
riles, although the chest was forcibly expanded. The 
probable diagnosis at the time appeared to be emphy- 
sema of the lungs, but scarcely was tlie examination 
finished, when the patient died. 

" On post mortem inspection it was found that, with 
the exception of a general venous congestion, there was 
nothing abnormal in the cranial and abdominal cavities. 
The heart was of normal size, and the right side con- 
tained black and almost coagulated blood. The lungs 
were gorged with blood, as they arc in a great many 
bodies, but nevertheless buoyant when thrown into 
water. There was nothing abnormal in the larynx and in 
the trachea. We thus remained in complete ignorance as 
to the causes of the symptoms and death. We could not 
find anything to explain the absence of the respiratory 
murmur, which we had noticed during life, in the upper 
lobe of the right lung, and which we had attributed to 
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an erapbysema. But on slitting tlie bronchi, the blunt 
point of the scissors encountered at the origin of one 
of the larger air-tubes a mass of thick, almost solid, 
mucus, which had stopped up the membranous canal 
like a cork. It was gradually thinned out and pro- 
longed into the inferior of the bronchus. The mucous 
membrane was very red." 

" We may be astonished to find", Andral proceeds, 
"that in this case such serious symptoms had re- 
sulted from the obstruction of so small a portion of 
the lungs, while in a large number of patients with 
such advanced disease of the organ as to render this 
almost unfit for respiration, life is yet sustained for a 
long time, and there is frequently not even much 
dyspnoea. The reason is, tli.it here the reduction of 
respiratory surface is gradually diminished, while in 
our patient the obstruction was sudden." 

"Let me also remark that, if in this case the inspec- 
tion o/the lungs had not been made with care, one 
might have been led, in the absence of appreciable 
lesions, to regard it as one of nervous asthma, and the 
dyspncca, which wholly depended vpon a mechanical 
cause, would have been considered as a remarkable 
instance of a metastasis of rheumatism to the lungs.'" 

That valuable lesson, however, was forgotten as 
soon as the case previously mentioned^ came under his 

> Andral, Ciiniquf AfiJkah, torn, i, p, 215. Pans, 1829. 
a J'ti/ep. IC. 
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observation. Here noaDatomical changes sufficient to 
explain its patbology could be detected by the most 
careful examination, and Andral, like Laennec, therefore 
concluded that none existed. Although, aa already 
stated, the dyspucea was really produced by embolism 
of the pulmonary artery, Andral nevertheless thought 
the cvideQcc so convincing as to remove at once all 
possible doubt. "If there is a ease", he exclaimed, 
" that may properly be called nervous asthma, it is 
assuredly this." 

The origin of an asthmatic seizure Andral attributed 
to a spasm of the bronchial muscles, and this again 
to an irritation of the pneumogastric and phrenic 
nerves. In many cases of extreme dyspncea with 
intolerance of the recumbent posture, in which the 
lungs were to all appearance in a perfectly normal con- 
dition, he found enlarged bronchial glands pressing 
upon those nerves, and therefore asserted that such 
irritation may be a frequent, if not the constant, cause 
of asthma. But, although his observations are correct, 
his inference is not bo. It frequently occurs that the 
pneumogastric is firmly embedded in enlarged bron- 
chial glands, without necessarily entailing dyspnoea.' 

Thus, upon the authority of Laennec and Andral, 
nervous asthma was admitted as a substantive disease 

^ Valeutiii, Versuclt einer phynol.- Patkoluffie dcr Nerveii, 
Leipzig, 1864. Abth. ii, p. 122. — Budd and Holmce, quoted by 
Lebcrt, op. cit., IfUi, pp. 6J4 und C^S. 
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into the present nosology. But the study of patho- 
logical aoatomy, which had already begun to be 
zealously pursued, was not altogether favourable to 
that view of the matter. There was the tendency to 
connect the symptoms observed during life with the 
results of post mortem examinations, and to look with 
a certain distrust upon all such cases in which that 
connection was not established. Many dissentient 
voices were, therefore, raised against the supposed 
independence of asthma on structural causes. Ros- 
tan,' more especially, urged that in the numerous in- 
stances of it which had come under his notice he had 
always found pathological changes sufficient to account 
for the dyspncea ; and saw, therefore, no reason to 
assign this to a derangement of the nervous system. 
He appears, however, to have employed the term 
asthma in a manner too vague to give weight to his 
objections. So that the demonstration of the sympto- 
matic nature of the disease in his own cases does 
not necessarily apply to all others. 

The views which TiOuis* adopted of the pathology 
of emphysema considerably influenced also the views of 
physicians as to the nature of asthma. Although he 
studiously avoided even to mention the term, he never- 

' " Miimoire eur cctte queatiou ; rttat.Lme des Tieillai'ds, eat-il 
line affectiuu nerveuse !" — Nuuveau Jt/uriuxl de Mideciiie, etc., 
Sept. 1818. 

* Em}iIiyseTne, Diction, on 2-5 vol., turn. si. .i 
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thelcss plainly indicated that he regarded not only both 
affections as identical, but also the djspnceal attacks, 
which Laennec was unable to account for, as the 
earliest symptonia of emphysema. M'ith Louis, emphy- 
sema was not an accidental complication of bronchitis, 
nor due to a disturbance of the inspiratory traction. 
With him, it was, on the contrary, a substantive disease, 
consisting of a peculiar nutritive derangement of the 
pulmonary tissue, and often distinctly traceable to a 
hereditiiry predisposition. Pre-eminently chronic in 
ita course, it commences during infancy, and gradually 
reaches its complete development in the prime of life. 
But the morbid changes which the organ undergoes be- 
tray themselves during their progress by no objective 
phenomena. Their existence is revealed only by 
dyapnoeal paroxysms, which, if dating from childhood, 
are almost pathognomonic of the disease.' 

Lefevro,^ however, reverted to the opinion of Laennec. 
Himself an asthmatic, he had watched his own case 
and that of a friend, and arrived at the conclusion that 
the dyspnoea could be produced only by a bronchial 
spasm. In looking thus upon asthma as a nervous 
affection, he still was not prepared to deny the possible 
existence of organic lesions ; adding, however, that if 
such were present, they were of bo fleeting a nature as 

1 Loc. dt., p. 347. 

' " Recherches aur I'Asthuie, MCmoire coiironnC par la Societfi 
do Mlideciiie de Toulouse." — Journal UtlJiimuJ., 1835. 
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to elude detection. The essence of the disease he con- 
sidered to be an increased irritability of the nerves of 
the lunga, in consequence of which the slightest irrita- 
tion applied to the bronchial surface induced spasm of 
the bronchial tubes. The cases, however, which he him- 
self reported, do not confirm his views. It is diflScult 
to recognise a nervous affection, much less a bronchial 
spasm, in the dyspnoeal attacks, which terminated 
alwayH with the expectoration of thick masses of mucus. 
ITie expectoration was of a grey colour, very viscid, in 
consistency like boiled maccaroni, filamentous in shape, 
and, when disentangled, appeared as if moulded to the 
bronchi. Spulaof that kind sufficiently distinguish the 
preceding dyspncea as the symptom of a fibrinous 
(croupous) bronchitis, and there can be no doubt that 
Lefevre and his friend were subject to that disease, 

Although hitherto a spasm of the bronchial tubes 
had been confidently asserted to be the immediate cause 
of an asthmatic seizure, there was as yet no direct 
evidence even of their contractility. The experi- 
ments of Prochaska, Eeisseisen, Hallcr, Vamier, Trevi- 
ranus, and Krimer,^ were not sufficiently conclusive in 
that respect. Some of these observera had only noticed 
that the collapse of the lungs on opening the thorax of 
a living animal was more complete than on opening 
that of a dead one, and attributed it to the combined 

^ Heiile, " Uber Tanus, Krampf u. Lahmung der Brumhien u. 
iilwr Eipectoralion."—Zri'(scAr (/■(/, rtU. Mtda., BU. i, 1911. 
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effect of the vital contractility and the elasticity of the 
organ. Othei-a produced contraction of the air-tubes 
by the application of concentrated acids, opium, extract 
of belladonna, and by mechanical iriitation. Others, 
again, failed in these experiments. And, lastly, AVede- 
lueyer found that, whilst upon mechanical and electri- 
cal irritation the trachea, the larger bronchi and their 
ultimate ramifications exhibited no sign of contracti- 
lity, the intermediate tubes of from cue-third of a 
line to one line in diameter, gradually narrowed to 
an almost complete occlusion. 

Budd' repeated these experiments, but failed to 
obtain the same results. He, therefore, rejected the 
theory of a bronchial spasm, and even doubted whether 
the circular fibres were muscular, as alleged. But 
although he regarded most cases of asthma as merely 
the mistaken dyspncea of emphysema, still he admitted 
that there were some which, by their seeming inde- 
pendence of structural lesions, constitute a peculiar 
form of disease. Of their pathology, however, he 
could supply no precise information, but only the sug- 
gestion that in all probability morbid chanrjes in the 
blood induce asthmatic attacks by spasm of the dia- 
phragm and other muscles of respiration. 

As the bronchial contractility was denied as often as 
asserted, Dr. C. J. B. Williams^ again took the question 

' Medic.-Chir. Tram., vol. xiiii, 1840, p. 37. 

' The Patliolog. aiidDiagn. of DUeasao/.the Clust. Itii cdiliun. 
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up in order to settle tlie matter iu dispute. He, indeed, 
succeeded in showing, by experiments conducted with 
all necessary precautions, that mechanical, as well as 
chemical and electrical stimuli do produce contraction of 
the air-tubes. Thus the theory of a bronchial spasm 
obtained the support of experimental physiology. 
And even those who until then wavered in their 
opinions as to the possibility of such a spasm saw now 
no reason for doubting, but readUy accepted that 
doctrine. Dr. Williams himself, assuming a plus and 
minus state of contractility, described two forms of 
asthma — the one spasmodic, the other paralytic. The 
former was supposed to be represented by the isolated 
attacks of dyspncea which generally accompany emphy- 
sema ; the latter by those which appear in connection 
with chronic pituitous catarrh. 

Yet one link was wanted to complete the chain of 
evidence in favour of a bronchial spasm. As yet 
nothing was known of the innervation of the bronchi. 
Irritation of the vagus had produced no effect upon 
their calibres, and Dr. Williams was therefore led to 
conclude that " the muscular fibres seem not to be 
excitable through the nerves of the kings".' 

Soon, however, Longet' not only eoufirmed in the 
main the results obtained by Williams, but added that in 

1 Op. clf.,p. 331, 

= Traite iFAii'itom. el <Ie Physio/, du Syil. .Ven'. Paris, 1842. 
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his experiments irritation of the pneumogastric nerve 
alwiiys produced spasmodic contraction of the bronchi, 
whereas section of the nerve led to emphysema. Of the 
bronchial stricture he could satisfy himself by watching 
with a maguifyiog glass, but as to the oceurreuce of a 
similar process in the pulmonary tissue he had no 
means of judging. Still, he believed that such took 
place, although the presence of muscular fibres in the 
air-vesicles was then as doubtful as it is to-day. For, 
since section of the vagus causes emphysema, i.e., dis- 
tension of the air vesicles, there must be muscular fibres 
which, if liable to paralysis, are hable also to spasm. 

After many fruitless attempts, Volckraann' at last 
arrived at the same results. But he could not, like 
Longet, convince himself by direct inspection of the 
bronchial contractility and its dependence upon the 
vagus. He only inferred as much from the experi- 
ments, which he described as follows : 

"In the trachea of a decapitated animal I placed a 
glass tube, drawn out at one end to a point, with a 
fine opening. Upon electrical irritation of the vagus, 
the flame of a candle held before that opening was 
deflected, and once even extinguished. The same 
results were obtained when the thorax was opened, 
only the deflections of the flame were more feeble ' 
than before, because the collapsed lungs contain 

Rud. Wf^er, llandworlerh. d. Physiol., Bd. ii. Braun- 
achwerir. 1S6-I. i.. -'i8G. 
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and expel on contraction a smaller volume of air than 
in their state of normal inflation. Tlie contractions 
of the lungs, however, take place in jerhs. Surely the 
lungs", he concluded, "would not be capable of such 
active movements unless these served some purpose 
in the economy of life." 

These discoveries were at once utilised for the patho- 
logy of asthma. Upon the physiological data thus 
furnished, Romberg^ described two affections of the 
vagus, namely, a bronchial spasm and paralysis, both 
of which are productive of typical dyspnoeal attacks. 

Bergson," however, denied the existence of a paralytic 
asthma, because, according to the experiments of John 
Eeid,^ section of both vagi produces no dyspnoea so 
long as the animals are at rest and the supply of air 
unlimited — a fact duly confirmed by the later experi- 
ments of Rosenthal. Bergson, therefore, admitted only 
the spasmodic form of the disease, consisting in par- 
oxysmal constrictions of the bronchi and air-vesicles, 
in consequence of a morbid irritability of the vagus.* 

It cannot fail to be observed that those hasty appli- 
cations of the results of the experiment to the pathology 
of asthma led here, as they always do, to unwarrant- 
able conclusions, Ifjiudeed, Longet were correct in this, 

J Lehrbuck der Nervenh-aukliciUn. Berlin, 18.51. 

" Op. «(., p. 100. 

» Ediid>. Suryic. and Mcdk. Juurn., vol. li, 1839, pp. 286 aod 
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that bronchial stricture and cmphysGma, arc duo, the one 
to a plus, the other to a minus state of irritability of the 
vagua.it would necessarily follow that, as asthma and em- 
physcraa are almost always associated, spnsm and para- 
lysis of the self-same muscles could co-exist at the same 
time, each independently of the other, manifesting 
itself in its own peculiar way. Such deduction neces- 
sarily follows from the premisses. As regards Volek- 
mann, it is evident from the report of his experiments, 
aa stated above, that he never saw the contractions 
of either the bronchi or the pulmonary tissue. The 
jerking movements to which he referred could not 
have been produced by the muscular fibres of the 
lungs. These muscles are unstriped, and their con- 
tractions are consequently slow and gradual. Such, 
indeed, had been particularly observed and reported 
by Williams,' and later by Wintrich^ and Bert.' In 
fact, Volekmann had mistaken the contractions of 
the pectoral muscles, to which the electric current 
bad travelled along the moist sbeath of the nerve, for 
the inherent active forces of the lungs. 

Notwithstanding the incongruity of tlic theory, 

' "The oontractionH and rekxationa are gi-adual and not Bud- 
den". Op. fit., p. 330. 

* " Krankheiteii d. Reap i rat ionsorgane." — Virchow'a y/nntiiucA 
0. Pathol, u. Tkerap., Bd. v, Abth. i. Erlangen, 1854, p. 195. 

^ Lfgom »ur la Pkywiol. fotnpar. d. I. Respiration. Paris, 1870, 
p. 375. 
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asthma was, nevcrthelesSj almost unanimously con- 
sidered to be a nervous affection, and more especially 
a bronchial spasm. Only George Hirsch^ urged that, 
among a large number of cases that had come under 
his notice, he had never met with one in which the 
dyspnoeal paroxysm seemed independent of structural 
lesions. If asthma were a nervous affection, its fre- 
quent occurrence in the male would be unintelhgible, 
because functional derangements of the nervous system 
arc almost exclusively met with in the female. 

Benvenisti,' again, complained of the disregard to 
pathological anatomy in cases of asthma. There were 
numerous pathological processes, such, for instance, aa 
embolism of the pulmonary arterj', sufficient to pro- 
duce the most intense dyspntua, yet not discoverable by 
physical diagnosis. To conclude, therefore, from the 
presence of sonorous and sibilant rhonchi as to the 
presence of a bronchial spasm appeared to him to be 
unwarrantable. 

Beau^ and his pupil, Orozant,' regard asthma as a 
chronic bronchial catarrh, accompanied with very viscid 
secretion. Such sputa, they maintain, are capable 
of obstructing the bronchi, and of thus producing 
the dyspnceal attacks, as well as the sonorous and 

1 Spinal h-rilat'ion. Kiiuignberg, 1843, p. 248. 

' Commeatario siill' <uma. Padova, 1859. 

» Op. eit., p. 133 seq. 

' Dc r.U/ime. Paris, 1851. 
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sibilant rhonchi — their "rAlca viljrants". With the dis- 
placement of the mucous plug into a larger brouchua, 
or on its expulsion by means of a fit of coughing, the 
(lyspncea ceases, and with it also the riiles disappear. 
This form of bronchitis is, in their opinion, due partly 
to an idiosyncrasy of the patient, partly to exciting 
causes, which greatly vary in different individuals. 

The views of Beau, however, met with but little 
support. Apart from their inherent imperfections, the 
belief in the nervous origin of the disease was too 
deeply rooted to be readily abandoned upon the mere 
denial of its foundation. Beau omitted to offer any 
proofs that a bronchial spasm was impossible or 
improbable. He declared the experiments of Williams 
and Longet as not sufficiently convincing, and there- 
fore endeavoured to substitute his theory for theirs. 

But amongst the physicians who formed their 
opinions mainly from observations in hospitals and 
from the study of pathological anatomy, some sided 
■with Beau, so far, at least, as regards the non- 
essential nature of the disease : others considered the 
matter as still an open question. Amongst the latter 
Canstatt' and Wundcrlich'^ may be mentioned, on 
account of the reputation which their works enjoyed 
and the influence they consequently had upon many 
practitioners. Both thought that, in cases in which 

' Bandbueh d. Med. Klinik. Erkngeo, 1855., Bd. ii, p. 698 



^ 



32 HISTOKY OF ASTHMA. 



the repeated and careful examination of the chest 
failed to show the presence of organic lesions, 
the dyspnoea might be attributed to a derangement of 
innervation, and, more especially, to a bronchial spasm. 
They added, however, that the dyspnceal attacks of pre- 
sumedly nervous origin were, after but a short persist- 
ence, invariably accompanied by emphysema of the 
lungs. And as, according to the teaching of Louis, em- 
physema was a disease of gradual and insidious de- 
velopment, it therefore seemed to them higlily probable 
that the asthmatic paroxysms were merely its pre- 
cursory symptoms. The question thus remained 
unsettled. Moreover, Canstatt held that an accurate 
diagnosis was a matter of not much importance, 
because, whatever may be the relationship between 
asthma and emphysema, anti-spasmodics were equally 
beneficial in either case. 

Traube and Villemin alone denied the nervous origin 
of asthma. A fluxionary hypersemia of the bronchial 
mucous membrane was, according to Traube,' the sole 
cause of the dyspnceal attacks. He attributed its occur- 
rence in only a limited number of persons to a certain 
predisposition on the part of their respiratory organs. 
The predisposition probably consisted in a deficiency of 
the elastic tissue of the lungs which allowed of a ready 
distension of the blood-vessels. So that a trifling cause, 
the effect of which is not perceived by the healthy, would 
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in individuals so disposed produce a swelling of the 
bronchial mucous membrane. That pathological con- 
dition, however, was not accessible to diagnosis during 
life, and might elude detection even on post mortem 
examination. Virchow^ suggested that the elastic 
tissue of the lungs probably underwent a process of 
softening and absorption, somewhat resembling osteo- 
malacia. Be this as it may, Traube had often observed 
that, after inflation of the lungs, some lobules did 
not collapse so completely as others, although the 
bronchial tubes that led to them were pervious. More- 
over, the antecedents and sequelae of each case forced 
upon him the conviction that certain nutritive changes 
existed in the lungs. Admitted this much, it was 
easy to account for an asthmatic paroxysm. The 
occlusion of the bronchi by the swelling of their 
mucous membrane caused an accumulation of carbonic 
acid in the blood, which by its impurity irritated the 
centre of respiration, inducing tetanic contractions of 
the diaphragm and the auxiliary muscles of respiration. 
Villemin^ professed to have demonstrated the patho- 
logical changes that deprived the pulmonary tissue of its 
elasticity, and predisposed the bronchial mucous mem- 
brane to hyperaemia. He stated that emphysema 
originated in a proliferation of the inter-capillary nuclei, 
whose advancing growth tended to compress the alveo- 

1 Deutsche Klinik, 1860, p. 463. 

2 Archives Generales, 1866, p. 580. 
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lar vessels. Aa the nutrition of the air-vesicles be- 
came impaired, they were unable to efficiently per- 
form expiration. At the same time, the respiratory 
surface was reduced, and the blood accumulated in the 
bronchi to such extent as to convert their mucous 
membrane into a kind of erectile tissue. This condition 
gave rise to no symptoms, either subjective or objec- 
tive. Its existence became manifest only by the 
readiness with which trifling incidents produced their 
effect. H3-periemia rapidly ensued, and led to the 
dyspnceal attacks that other writers consider as 
nervous asthma. The chronic inflammation of the 
alveoli, described by Villemin, is, however, not re- 
cognised by other observers.^ 

In the meantime a new theory was brought forward. 
Wintrich" had again inquired into the bronchial con- 
tractility ; and, after many unsuccessful attempts, at 
last succeeded in satisfying himself of its existence.- 
Kevertheless, he concluded that a bronchial spasm was 
impossib]e,lioth upon physiological and clinical grounds. 
That cases occurred, in which the dyspnoea was due 
to a primary disturbance of innervation, he had fre- 
quent occasion to observe. But for their symptoms 
it was possible to account only by assuming, as 
Budd had suggested long before, a tetanus of the 

' Lebert, oji. ek., Bd. i, p. 402. — Cornil and Runvler, Muiiud 
d'HUlohs. palhalog. Paris, 1876, p. 688. 

» ^'irchows Il'iadbiick der gpti. Pathol, u. Thtrap., Bd. v, ALth. 
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diaphragm and other muscles of respiration, accom- 
panied, perhaps, by a spasm of the glottis. Wintrich 
was, however, not prepared to deny altogether the 
participation of the bronchial muscles in the process, 
but he thought that, if such took place, their part 
in it would be only subordinate. 

Soon the results of experimental physiology seemed 
to support the theory of Wintrich. Duchenne^ de- 
monstrated that faradisation of the phrenic nerve caused 
tetanus of the diaphragm. In the animals experimented 
upon, that operation was followed by distension of 
the lower half of the thorax, projection of the epi- 
gastrium, and extreme dyspnoea, the frequency of 
respiration being at the same time considerably dimi- 
nished. Death, however, invariably followed when the 
electrical irritation of the nerve was continued for more 
than a few minutes. Unacquainted with the opinions 
of Budd and Wintrich, Duchenne was at first inclined 
to attach no importance to his discovery, because he 
thought a tetanus of the diaphragm was not as yet 
known to occur in man. Vallette, however, subse- 
quently met with and reported a case of acute articular 
rheumatism, in which a fatal attack of dyspnoea had 
lasted yb?' several days uninterruptedly, and from the 
symptoms of which he distinctly recognised a tetanus 
of the diaphragm. Duchenne^ thereupon concluded 

^ De V Electrisation localisee, Paris, 1855, p. 459. 
2 Op. eit. 2nd edition, 1861, p. 917. 
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that a tonic spasm of this muscle was the main cansc 
of the asthmatic paroxysm. 

Additional evidence in support of this view was 
subsequently supplied by Bamberger.^ In a case of 
fatal dyspncea he bad occaaioa to observe the tetanus 
of the diaphragm, ami to convince himself by post 
mortem examination, of the absence also of structural 
lesions. Although the symptoms of that case by no 
means resembled those usually assigned to asthma, he, 
nevertheless, regarded them as characteristic of the 
disease. Reviewing then the theories held on the 
nature of the affection, he arrived at the conclusion 
that the presence of the bronchial muscles did not 
warrant the assumption of a bronchial spasm. If 
this existed, he would expect to find the diaphragm 
ascended, the intercostal spaces drawn in, and a 
dull resonance on percussion ; indeed ail the phy- 
sical signs described by Williams and Bcrgson in 
conformity with their theory. But, as yet, he had 
never met with a case presenting those symptoms. 
So far as his observations went, he bad always found 
dilatation of the thorax and hyper-resonance on per- 
cussion. These signs could be accounted for only by 
assuming a tonic spasm of the diaphragm and the 
auxibary muscles of respiration ; and he therefore in- 
clined to the opinion of Wintrich, Dnchenne, and 

1 U(her Asthma nervomm : Wilrd). Mediz. ZeiUdi., Bd. vi, 1868, 
x>. 102. IIG. 
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Valette. He divided, however, asthma into a ccd- 
tral and a peripheral or reflex, the latter generally ac- 
companying emphysema, bronchitis, pleuritic eflFusion, 
and tuberculosis. The tonic spasm of those muscles 
was the most frequent occurrence, but he had noticed 
also a peculiar form of asthma, especially in hysterical 
females. This consisted in clonic contractions of the 
respiratory muscles, producing a distinct inspiratory 
dyspnoea ; and although this was generally supposed to 
be pathognomonic of laryngeal obstruction, the glottis 
was found pervious in the cases he had observed. 
Moreover, he held that paralysis of the diaphragm 
might also be a cause of asthma. 

Lehmann,^ Kidd,^ and See^ advocated similar views 
concerning the mechanism of the asthmatic dyspnoea. 
But while the former considered this as a mere 
symptom, See insisted that asthma was always a sub- 
stantive disease, accompanied, but never produced by 
organic lesions. He recognised, however, only one 
form of it. In his opinion, asthma was essentially a 
neurosis of the vagus and its branches, and manifested 
itself by a tetanus of all the respiratory viuscles, and 
by a bronchial exudation. The presence of these two 
" elements" combined was alone characteristic of the 
afiection, whereas emphysema of the lungs was only 

^ On Pathogeuesen of Asthma, Bibl. for Laeger, 1866. — 
Virchow's Jahresb., 1866, vol. ii, p. 103. 

2 Dublin Quarterly/ Jownal of Medical Science ^ 1861. 
^ Loc, city p. 583 seq. 
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their constant attendant. Emphysema, he main- 
tained, was not an essential, but merely the conae- 
queoce of the inspiratory traction during, and the 
bronchial exudation after, the attack. 

A detailed examination of this theory would lead too 
far. Whatever may bo thought of the primary derange- 
ment of the motor innervation, there is, at any rate, no 
evidence as yet that the bronchial exudation proceeds, 
as alleged by Sec, from an exhaustion of the vagus. 
Schiff,' indeed, aud recently Genzmer,' maintaiuod that 
section of the vagus was followed by nutritive changes 
of the pulmonary tissue ; but Traube'' and others have 
shown that the supposed vaso-motor disturbances are 
really produced by the entrance of foreign substances 
into the lung. 8^c has then failed to account for one 
of the essential elements of asthma, and for the not less 
important relationship between this and emphysema. 

The innervation of the lungs was, meanwhile, again 
the subject of inquiry. Knaut* was enabled fully to 
confirm the statements of Longet and Volkmann, that 
irritation of the peripheral portion of the vagus pro- 
duced contraction of the lungs. Loewinsohn obtained 

1 Die Urtache d. Limgcnver&nd. n. Durcfitehn. d. pneumogast. 
Nervtn. Arch.f. ph'jnol. Ileilhtnde, 1847 and 1850. 

' Griiude fiir d. pathol. VeraEderungen d. Lung, — Pfliiger'a 
Ank., Bd. viil 

» Xoe. «(., p. i, 113 and 132. 

* De vilali, qua dicilur, piUmonuM coiUractilitate, nervU vat/U 
irrilfil'/i, Diss. maug. Dorp., 1859, p. 33 sej. 
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very diflferent results from his experiments, and he 
was led to conclude that the pneumogastric was an 
inhibitory nerve of the bronchial muscles, so that only 
its section or paralysis was followed by their spasmodic 
contraction.^ Rosenthal* did not succeed in verifying 
either of these views. In all his experiments, irrita- 
tation of the central or peripheral portion of the vagus 
had no effect whatever upon the movements and 
volume of the lungs when the thorax was opened. 
He, therefore, doubted whether the vagus contained 
centrifugal fibres, that had any influence upon the 
respiratory movements. These conflicting opinions, 
however, were soon reconciled by Rugenberg.^ He 
found that the lungs were influenced by the contrac- 
tion of the oesophagus, to which they are attached by 
means of loose connective tissue. When, on irritation 
of the vagus the oesophagus contracts, the stomach, 
and with it the diaphragm, is drawn upwards, and 
the lungs thereby compressed. Hence the oscillations 
of the manometer, which the physiologists above- 
mentioned had observed in their experiments, and 

^ Experimenta de nervi vagi in respirationem vi et eftctUy Diss, 
inaug. Dorp., 1858, p. 41 et seq, 

2 Die Atkemheweg. v, ihre Beziehmig, z, n, vagus, Berlin, 1862, 
p. 232. 

3 Ueber d. angehlich, Einfluss d. n. vagi auf die glatten Mushel- 
fasern d. Lungen, — Studien d. Physiol. Instit. z. Breslau 2 Heft. 
Leipzig, 1863. 
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erroneously attributed to bronchial contractions. For 
when the lunga ■were completely separated from the 
surrounding structures, they remained immovable on 
irritation of tbe vagus. 

Kegardless of tlie unsettled conditiou in which the 
question as to the innervation of the lungs thus re- 
mained, Hyde Salter, Duclos, and Trousseau neverthe- 
less attributed asthma to a bronchial spasm. The essence 
of the disease was, according to Hyde Salter, a peculiar 
afiection of the nervous system in general, and more 
especially that portion of it which presides over respira- 
tion. He held that the morbid irritability was mainly 
localised in the circular fibres of the air-tubes. Designed 
to guard the alveolar portion of the lungs against the 
contact with foreign bodies, these muscles are said to 
contract, in health, upon the application of various 
stimuli.^ But asthma mainly consisted in this, that 
the contractile elements were readily disposed to take 
on spasmodic action, from causes to which they would 
hardly respond under normal conditions. It appears, 
however, that the function with which Hyde Salter 
endowed the bronchial muscles is, even in health, but 
imperfectly performed by them. As is well known, 
foreign substances easily penetrate to the alveoli 

Duclos, and again Trousseau, assigned the origin of 
asthma to humoral disturbances. Duclos^ observed two 
cases in which, several years previous to the appear- 
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ance of asthma^ the patients had suffered from cutane- 
ous affections ; and he therefore inferred, as Bouilland 
did, that a herpetic principle in the blood produced 
eczema and psoriasis upon the bronchial mucous mem- 
brane, and thus caused a spasmodic contraction of the 
air tubes. Trousseau enlarged still more upon that view. 
With him, asthma was a neurosis dependent on a pecu- 
liar diathesis. The same morbid changes in the blood 
that gave rise to gout, rheumatism, and hsemorrhoids, 
led to spasm of the bronchi, when the "peccant*' 
matter was eliminated by this channel.^ 

The theory of Dr. J. Burdon Sanderson* differs from 
all the theories hitherto mentioned. "At night the 
respiratory function is modified, the quantity of air 
exchanged is diminished. This diminution is partly, 
though not entirely, dependent on a change of the 
respiratory function of the vocal cords, which, in 
nocturnal breathing, approach each other more closely 
than in the waking state, that muscular action by 
which they are kept apart being relaxed. The more 
profound the slumber, the greater the relaxation, and 
the narrower the chink of the glottis. Excess of this 
relaxation accounts for an asthmatic attack ; as 
naturally the larynx opposes a greater obstacle to the 
egress than to the ingress of air, the chest soon fills 
with each inspiratory act. Asthma is thus the result 

^ Op, cU.y vol. ii, 460. 

2 Asthma. — Med, Times and Gazette, 1863, vol. i, p. 521. 
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of a disorcler of the respiratory function of the glottis. 
At the same time the fibres of the lungs are relaxed." 

Jaccond' was unable to explain an asthmatic parox- 
ysm by either a bronchial spasm or a tetanus of the 
diaphragm. Both muscular apparatus, he maintained, 
were equally concerned in its production. Although 
the innervation of the lungs was still an open 
question, yet the sonorous and sibilant ronchi seemed 
sufficiently conclusive of a bronchial stricture. 

The contractility of the bronchi, and its dependence 
upon the vagus, were again inquired into by Paul Bert,* 
This time the sources of fallacy, to which Riigenberg 
had alluded, were carefully avoided — i.e., the lungs 
were experimented upon after their removal from the 
body, and their separation from the adjoining struc- 
tures. Although at first the results seemed doubtful, 
in the end the organ was seen to conti'act, as stated by 
previous observers, upon electrical irritation, applied 
either directly to it or to the pneumogastric nerve. 
But the contractions were so feeble and slow as to 
induce Bert to think that they had no active share 
in the mechanism of respiration. Aloreover, the para- 
lysis of the bronchial muscles, following the section 
of the vagus, did not appear to influence in the least 
the function or nutrition of the lungs.^ Thus the 

1 TraiCe de Pafhohgie intenie. Paris, 18C9, tome i, puge 
810 Kg. 

s Op. «'(., p. 371 uq. ^ Ihi<i., p. .377. 
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integrity of those muscles, not being indispensable to 
an efficient ventilation of the lungs, it seemed not 
unreasonable to conclude that their spasmodic contrac- 
tions could hardly have the effect generally assigned 
to them. Bert, therefore, thought it idle as yet to 
construct upon his experiments a theory of the patho- 
logy of asthma.^ 

Biermer, however, relying upon these experiments 
more than their author did, expressed himself decidedly 
in favour of bronchial spasm as the cause of asthma,* 
The objections to this theory, upon the ground that 
the physical signs during an attack seemed incom- 
patible with it, he held to be irrelevant ; for the con- 
traction of the thorax and the deficient resonance on 
percussion, as postulated by Bamberger and Lehmann,' 
could take place only if asthma were a spasm of the 
alveoli. But Biermer contends against the views of 
Romberg, Bcrgson,* and Oppolzer,' that the spasm was 
limited to the bronchi" and all the symptoms during 
the paroxysms were readily explicable from the obstacle 
which it opposes to expiration. According to the law 
established by Breuer,' all respiratory movements are 

* Op. at., p. 381. » Loe. cit., p. 1. 

' Compare pp, 36 and 37. ■• Compare p. 28. 

* Yorlemngtn iiber Spa. Pathol, u. Tkf^-ap. Bd, i. Eriangen, 
1870, p. 482. 

" Biermer, loe. cit., p. 7. 

' Die SelbtUuerung d. Alkvivng durek d. n. vagus. Sitzungb, 
d. K. K. Akad. d. Wiseensch. Bd. 58, Abth. 2, 1868, p. 909 leq. 
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SO regulated through the vagus as to conduce to the 
one salutary end, namely, the efficient ventilation of 
the lungs. If, as in the present instance, expiration 
is mainly impeded, this act is prolonged and performed 
also by the aid of all its auxiliary muscles, whereas 
the inspiration, which ought to follow in due course, 
is postponed. By way of reflet, however, the suc- 
ceeding inspiration is equally increased, merely for 
the purpose of reinforcing thereby the expiratory pres- 
sure. Under these conditions, Biermcr adds, the bron- 
chial obstruction partially yields to the forcible inspira- 
tor}' traction, so as to admit the entrance of air into 
the lungs, yet the expiratory pressure not only fails to 
accomplish its useful object, but, notwithstanding the 
operation of the law which he invokes, it increases the 
impediment still more by compressing the bronchial 
tubes instead of the alveoli.' Hence the distension of the 
thorax and all its concomitant symptoms. A tetanus 
of the diaphragm, however, he remarks, could not per- 
sist for several hours without inevitably causing 
asphyxia, although a similar process may yet take 
place for days uninterruptedly in the bronchial muscles. 
Lebert adverted to the manj' inconsistencies of that 
theory. More particularly, he urged that the presence 
of emphysema during an attack would be quite incon- 
ceivable from the account Biermer had given of its 
origin;' nor was it possible that the spasm would be 
' Loc. cU., p. 7. = Oj>. cit., p. 440. 
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limited to one portion of the muaclea, so as to produce 
the alleged " valvular" obstruction of the bronchi,^ 
Lebert admits a broachial constrictioQ, as the starting- 
point of asthma, but the result of the stricture, uni- 
form as it is throughout the air-tubes, consists merely 
in a cylindrical narrowing.^ Thus the interchange of 
gases being interfered with, the ensuing accumula- 
tion of carbonic acid in the blood causes the tetanua 
of the diaphragm and the other muscles of respiration. 
The opinion of Biermer, he thinks, as to the impossibility 
of such a tetanus, was deprived of all foundation by his 
own admission, that in the supposed valvular obstruc- 
tion of the bronchi the diaphragm was prevented 
from ascending by the distended lungs ; it was cer- 
tainly immaterial whether a mechanical cause or a 
spasm interfered with the function of that important 
muscle. Yet, although inclined to admit an asthma of 
a purely nervous origin, Lebert confesses that, after an 
increased experience, he has become cautious with 
regard to this diagnosis, and year by year meets with 
fewer instances of the kind. The reason he assigns 
is the difficulty of distinguishing in a given case 
of paroxysmal dyspncea, whether this proceed from 
a disturbance of innervation or an emphysema of the 
lungs, which is as yet in its latent stage of develop- 
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According to Leyden,' asthma is a peculiar form, if 
not a symptom, of croupous bronchitis.' He maintains 
that, under circumstances as yet unknown, white blood- 
corpuseles abundantly emigrate into tiie bronchi and 
alveoli ; but, instead of being expectorated in the shape 
of casts, they are retained within the air-passages, and 
here, in contact with the external atmosphere, disinte- 
grate. In the process of that disintegration there is 
formed a peculiar kind of octohedral crystals, the points 
of which irritate the pulmonary filaments of the vagus, 
and thus induce a bronchial spasm. He bases this 
opinion upon the presence of those crystals in the 
sputa, with which, as a rule, all asthmatic paroxysms 
terminate. Chemical analj-sis has shown them to be 
a compound of muciue,' and their occurrence in the 
blood and spleen of leukaemia, as well as in the medulla 
of bone in Ieuka3mia and health, renders it highly pro- 
bable that they are derived from the disintegration of 
the white blood-corpuscles. With regard to the irri- 
tation, "which the crystals are supposed to exert upon 
the filaments of the vagus, Leyden has less satisfactory 
evidence. He assumes such irritation because he had 
seen them only in the sputa of asthmatics, shortly 
after the paroxysms. The reports of their occurrence 
also in other diseases do not seem to invalidate the 

^ Zur KenntniBs d. Bronchial- Asthma. — Virchow's ArtJdv, 
vol. Lv, 1872, p. 324 teq. * Compare Andral and Leferre. 

* E. Salkowsky. — Virchow's ArcTiiv, ji. 3t4 seq. 
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view he adopted. The cases of catarrhal and croupous 
bronchitis, and the " catarrhe sec" in which they had 
been met with by Friedreich, Fiirster, Robin, and 
Charcot, may, Leydcn supposes, probably have been 
"asthma", an accurate diagnosis being as yet impossible, 
on account of the prevailing uncertainty concerning this 
disease. To test his hypothesis he introduced powdered 
glass into the air passafjes of animals, without, however, 
obtaining the expected results. It remains, however, 
a matter for future consideration whether a process 
distinguished by a copious exudation of white blood 
corpuscles is more properly called asthma than croupous 
bronchitis ; and whether, in the presence of such nutri- 
tive disturbances, the bronchial muscles are still capable 
of a spasmodic contraction. Zenker' and MerkeP assert 
that the crystals occur also in the sputa of those cases 
in which no paroxysmal dyspnoea is observed. 

In the theories hitherto mentioned, Professor Weber* 
of Halle, and P. Haring' do not find a satisfactory in- 
terpretation of all the symptoms of an asthmatic 
seizure. In their opinion the disease is a vaso-motor 
neurosis. They attribute, as had been done by Traube/ 

' Tagehlatt d. 45 Vtrinmialiing deiUacker Xatur/orgch. u. Arde in 
Leipiig, 1872. 

' Ziemssen's I/andbucJi, etc., vol. i. 

* TugeUoti d, 4.5 Veriamml., etc. 

* Ueber Bronehialoithma. — Inaug. Dissert. Halle, 1873. 
» Tide page 32. 
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the dyapncea, the rales, and the convulsive respira- 
tory movements to a "catarrh us acutissimus", produced 
by an unknown derangement of innervation. The 
obstruction of the nasal passages by the swelling of 
their mucous membrane is adduced as the proof that 
a similar process is capable of occluding also the 
narrow bronchi. They maintain, however, that the 
hypcrajmia is not limited to the ultimate ramifica- 
tions of the bronchial tree, but extends throughout its 
entire length, and commences even from within the 
nasal cavities. K. Stork' examined, by means of the 
laryngoscope, a patient during the paroxysm, and 
observed the congestion of the trachea. 

' Miftheihmgeti uh. Aathm. Bronchial, it. die meirhain'jidie Liingen- 
bekandluns, etc Stuttgart, 1875. 



DISCUSSION OF THE PREVALENT THEORY. 

The various theories that have been enumerated in the 



chapter may fitly be divided into two 
groups— the one based upon the assumption, the 
other upon the denial, of the nervous ori<;iu of the 
disease. Those comprised in the latter group re- 
quire no special notice at this place, since from the 
pathology, about to be given, it will appear how far 
they are admissible. The present inquiry, therefore, 
will be limited to the leading principle of the former, 
and especially to that theory which always has been, 
and still is, the more generally accepted. Thus the 
questions proposed for discussion are, whether, as 
alleged ; 

A. Asthma is a nervous affection, and in particular 

B, a bronchial spasm. 

A. Is asthma a nervous affection f Without enter- 
ing upon the details as to the manner in which this 
theory has developed, it suffices for the present purpose 
merely to sura up the arguments adduced in its support.' 
There are cases in which an intense and agonising 
dyspncea suddenly arises in the midst of perfect ap- 
' Hjde Salter, o;). nV., p. 3! el seq. 
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parent health, ami as suddenly relapses again into a 
state of ease and tranquillity. The origin of that 
dyspncca cannot be accounted for by any of the recog- 
nised affections; for heart disease, bronchitis, and 
emphysema, which aJon& arc capable of producing such 
symptom, must be excluded from its causation, on 
account of the absence of their respective physical signs 
during, before, and after the paroxysm.^ Asthma, there- 
fore, appears to be au affection sui generis, which, as the 
absence of physical signs denotes the integrity of the 
thoracic organs, arises independent of organic lesions. 
This inference as to the independence of the disease 
on structural changes tallies with the freedom of re- 
spiration, which is immediately restored after the 
attack. It is confirmed, moreover, by the results of 
post mortem examinations, which are reported to be 
either completely negative or so varying in character 
as to preclude the idea of their being the cause of a 
definite disease. Upon the principle that affections 
which leave no traces of their existence, produce their 
symptoms through the nervous system, asthma is 
supposed to be a nervous affection. To the same 
conclusion tend the causes, symptoms, associated phe- 
nomena, periodicity, and treatment of the dyspnoea : 
all these directly appealing to or acting through the 
nervous system.' 

> Hyde Salter, op. cit., p. 31. 

5 ni<l., p. 3.^. ' IhUI., \\ 2.^. 
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It is evident, thus far, that the theory entirely re- 
poses upou the exclusion of organic lesions from the 
causation of asthma, while the other circumstances 
just referred to are merely suhservient to the 
main issue. If, therefore, it can be shown that the 
dyspnoeal attacks are not independent of structural 
lesions, the whole fabric must necessarily collapse. 
Now, on close examination, it cannot fail to be seen 
that all the facts and inferences, as stated above, are 
erroneous. 

1. The inftTeiice from the absence of physical signs. 
In the present state of pathology, it is superfluous to 
say that there arc other recoffiiiscd a£Fections besides 
heart disea-se, bronchitis, and emphysema, capable of 
producing sudden and intense dyspncea. Although 
their diagnosis may be surronnded with certain diSi- 
culties, yet their existence is therefore not the less real. 
But, be this as it may, not even bronchitis, heart 
disease, and emphysema, can be excluded upon the 
grounds assumed. A patient may daily expectorate 
several spittoonfnls of mucus, and yet the most prac- 
tised and most careful observer may fail to detect, by 
means of percussion and auscultation, the least trace 
of disease. The reason is that the mucus forms and 
stagnates in a bronchus or bronchi, situated at some 
distance from the surface of tlie chest, in which posi- 
tion the adventitious sounds are, as the bronchial re- 
spiration is normally, obscured by the intervening 
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bealtby tissue of the lungs.' So also ia the case "of 
plastic exTidation thrown around the tube", the contrac- 
tion may indeed be irremediable, yet the sibilus is by no 
means unvarying,^ but for a time the wheezing com- 
pletely disappears, and only returns with a temporary 
swelling of the mucous membrane, increasing the steno- 
sis.' Again, many cases of emphysema exhibit no 
typical symptoms, as described in text books. The 
long and paralytic thorax presents no barrel-shaped 
distension, but maintains its shape, in spite of exten- 
sive emphysema. In the atrophous forms of the disease, 
such as occur in old age, or as a sign of premature 
senescence in advance of the involution of all other 
organs,* or even in childhood, in consctjuence of inflam- 
mation,' there arc not only depressions of the thorax, 
but also reduction of all its diameters." Percussion and 
auscultation are equally insignificant in those cases ; the 
former is not always hyper-rcsonant or tympanitic, 
while the respiratory murmur is often as clearly heard 

1 Wintrich, op. dt, p. 169,— C. Gerhardt, Lehrbuck d. Awcult. 
M. Percuss. 2 Aufl. Tubingen, 1871. — Lebert, op. eit., pp. 64, 
9G, 273. * Hyde Salter, op. nl., p. 37. 

' Biernicr, Krankb. d. Brouch. u. d. Lungeupaieiich. — Vir- 
cliow'a //andb., Bd. v, Abth iv, ISGo, p. 776. 

* Rokitansky, Lehrh. d. pathol. Anal., Bd. iii, 3 .\iifl. Wien, 
1861, p. 49. 

" Bulil, Lvngenenti. Tuhtrcul u. Sclmindmcht. ZWolf Brieje. 
Miinchon, 1872, p. 23. 

^ Nien.eyer-Seitz, Lehrbuck, etc. 9 Aufl. BerHii, 1876, p. 125. 
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in this disease as it is in health.* The same may be 
said of affections of the heart. The mere exietence of 
certain abnormal physical signs does not warrant tlie 
assumption that Lextural change exist-s.* And, con- 
versely, the total absence of physical signs does not 
prove the heart to be in a perfect state of organic 
Bonndness." A young woman applies at the hospital, 
suffering from an attack of intense dyspncya. No 
cause of its origin is discoverable on the repeated and 
most attentive examination of the chest. In a few 
days the dyspnosa completely subsides, and the patient 
is discharged as cured. But in the course of several 
months she returns to the hospital, now with the un- 
mistakable signs of chronic mitral disease. Lebett* 
properly concludes that the previous attack of dyspnosa 
was produced by an embolus, which had been washed 
from the right auricle into the pulmonary artery. 
An observer, biassed in favour of certain theories, might, 
however, have judged of this case in a very different 
manner. It is readily conceivable what would have 
been the diagnosis. Now such and similar instances may 
be adduced in large numbers ; but those already meu- 

' Niemeyer-Beitz, op. cil., p. 126, w/. 

* Walshe. A rnwtiwl TrtatUe on l/ie Diseases '■/ Hie Jleart, cto. 
Fourth edition. Liradim, 1H73, p. 151. 

a IbuL, p. 152. 

* Krauklieiteii (1. Blut. ii. Lyniphguf,— Virchow's Uundbuclt. 
Bd. V, Abth. H, 2 Lief. 2nd edition, \>. 488. 
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tioned will suffice to show that anatomical changes 
may exist without attendant physical signs. The fact 
is that auscultation and percussion reveal only " coarse" 
organic lesions, and these, moreover, under special 
favourable conditions. But as little as the presence of 
physical signs alone explains the actual morbid condi- 
tion, so little does their absence, when circumstances 
are less suitable for their production or perception, 
prove the integrity of the organs. This comparative 
shortcoming, if so it maybe called, detracts in no way 
from the importance of auscultation and percussion. 
After all, these methods are but one, though an in- 
valuable, aid to diagnosis. They do not, however, 
supersede, but supplement the other results of clinical 
observation, and only by their combined consideration 
ia it possible to arrive at true conceptions of the nature 
of a disease. Hence, the seeming inadequacy of 
physical signs during and after an asthmatic paroxysm, 
is insignificant in itself. A more comprehensive view 
of the case, one not limited to prominent symptoms, 
but including all its symptoms, its antecedents, and 
sequelaj, fully accounts for its pathology. Such a 
survey shows that asthmatics are "generally miserable 
looking wrctclies, round-backed, cyanoscd, veiny, and 
thin",' or prone to obesity at an early period of life — a 
sign of premature senescence. Ninety per cent, of 
them have, previous to their first attacks, suffered from 
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inflammatory affections of the lunga, from which, 
although the acute symptoms have subsided, they have 
never completely recovered ; and after but a abort 
persistence of the asthma, there invariably appears 
emphysema — a disease, so far as its pathology 
is known, essentially chronic in its development. 
Here, therefore, is a chain of evidence complete in 
itself. And, in the face of this evidence, it would be 
casting aside the accumulated experience of centuries 
to assert that, with such antecedents and scqueloe, the 
respiratory organ, constantly the seat of functional 
disturbance, is, nevertheless, in a sound condition, 
because auscultation and percussion show nothing to 
the contrary. 

A method of physical exploration, apparently more 
delicate than auscultation and percussion, serves to 
confirm this conclusion. By means of manometric 
measurements, Waldenburg^ found that in certain 
affections of the lungs, the proportion existing between 
the forces of inspiration and expiration is disturbed in 
a definite manner. Whilst in health the force of ex- 
piration exceeds that of inspiration, in disease the 
one or the other may be relatively delicient. Thus 
emphysema is distinguished by a diminution of the 
expiratory pressure, whereas inspiration is either 
normal or even excessive. Waldenburg observed this 

* Die Manometrie d. Liingen, oder PneiiraatoinQtrie, eta — 
Bnlin. Klin. Woc/iemch., No. 45, 1871. 
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expiratory deficiency also, although ia a lesser degree, 
in those recently subject to asthma, but who in the 
intervals between the attacks enjoy perfect health, and 
in whose organs of respiration and circulation no trace 
of disease is discoverable by means of percussion and 
auscultation. The asthmatic paroxysms cannot so 
rapidly injure the elastic tissue of the lungs, and the 
inference, therefore, is not unfounded that this patho- 
logical condition is antecedent to the attacks. What- 
ever imperfections there may be in the method itself, 
they do not invalidate the results obtained thereby, 
these being relative and not absolute. 

2. Freedom of respiration between the attacks. 
Complete freedom of respiration is not inconsistent 
with such impairment of the elastic tissue of the lungs, 
for, even in many cases of fully developed emphy- 
sema, there is no dyspncea, so long as there is no 
bronchitis. The statements, therefore, which asthma- 
tics delight in making, that, in the intervals between 
the attacks, their respiration is free and easy, and they 
themselves are capable of undergoing great physical ex- 
ertion, are fully deserving of credit. Yet any inference 
from thera as to the integrity of their respiratory 
organs would be erroneous. Many consumptives in 
the same way declare that they never cough or ex- 
pectorate, and, when caught in the act, maintain that 
this ia not worth their attention. Then- lungs, they 
say, are perfectly sound, only their digestion is de- 
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raDged. The fact is, one entire lung may be destroyed 
by disease, and yet the patient may be able to enjoy 
hunting and shooting.' Again, those sufFcring from 
aifections of the heart and large veaaela, that may prove 
fatal at any moment, frequently present all the appear- 
ance of health, and arc able to attend to their usual 
occupations without any inconvenience. So convinced 
are they of the soundness of their organs, that they 
express their petulant annoyance when the chest is 
subjected to a physical exploration." It is fortunate 
for persons thus affected to be ignorant of the dangers 
that surround them. But, as sensations do not corres- 
pond to the actual condition of the organs, the imem- 
barrassed respiration of the asthmatic does not prove 
that his lungs are healthy. Indeed, his very looks, 
while professing his ability to breathe as freely as 
anybody, belie his words. Every few seconds be is 
forced to interrupt that profession by a deep inspira- 
tion ; and the peculiar attitude he assumes when 
sitting down, aud the prominence of the stemo- 
mastoid muscles, suliiciently show his constant respira- 
tory efforts. Sir Thomas Watson' attributes the 
present feeling of ease and comfort to the remem- 
brance of past suffering. But there is also a physio- 

' WalBhe, A Pi-actical Treatite on Diseases of the Lungs. Fourth 
edition, p. 536. Londou, 1871. 

* Idem, BUeases of ihe Heart, ic, loc. cit. 

' Lectures on the Principhs and Praellce of Phi/sic. Loiidou, 
187], B. 394. 
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logical explanation of the phenomenon. In health 
and quiet respiration only one-third of the lungs is 
employed for the performance of the function.' Sub- 
jective dyspncea takes place only when the respiratory 
surface is reduced below that portion. Moreover, 
the organism possesses a certain power of accommoda- 
tion to a diminished supply of oxygen, provided that 
diminution takes place gradually. The chemical 
changes then become less active, nutrition is perverted, 
and the sensitiveness of the centre of respiratioQ is so 
greatly impaired as not to be affected by an accumula- 
tion of carbonic acid in the blood, which, in the healthy 
individual, would rouse it to a violent activity.^ Thus 
all this shows that health is but a relative condition, 
and that a state unbearable to the one may be, in 
the other, unaccompanied by any inconvenience. 

3. Post morieni examinations ; a. Negative results. 
With few exceptions the alleged negative results of 
•post mortem examiuatioua date from a time when 
pathological anatomy was as yet in its infancy, and the 
terra asthma was used still more promiscuously than it 
is now. Thus, as already stated, Audral and Laennec 
had, in all probability failed to discover the embolon 
in the pulmonary artery, and therefore erroneously 

' Cruvcilhier and Brouasaia, iiuotcd by Pawl Niemcyer, ITandb. 
d. Permtt. v. Auscv.il. Bd. ii, Abtli. ii, p. 72, Erlangcii, 1871. 

* Claudo Bernard, Legont sur I'tiction rf« Buhstartces toxiquet et 
midkamenlcusft. Paris, ISj7. 
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inferred the absence of organic lesions. Other nega- 
tive reaulta may possibly be explained in a similar 
manner, for there are morbid conditions capable of 
producing intense, and even fatal dyspnoea, yet bo 
fleeting in their nature as to leave no traces of their 
destructive operation. tEdcma of the glottis and 
croup of the bronchi are, among others, instances of the 
kind. In the former, the vessels contract after death, 
and expel their contents ; in the latter, the softened 
pseudo-membranes are either expectorated or appear 
merely as the ordinary mucous secretion. If the 
clinical observation was at all imperfect, or under the 
bias of a certain doctrine, it is easy to conceive of 
what nature were the cases in which asthma was not 
accounted for by the examination after death. But 
there is positive evidence that many of those autopsies 
were not sufficiently exhaustive. They were per- 
formed, not with the intention of obtaining a clue to 
the cause of the dyspncea and death, but with the 
desire of proving a preconceived theory. One 
example will suffice to show the justice of this re- 
mark. 

"A lady had been, during the last three years of 
her life, tormented by periodical attacks of dyspnoea. 
She was seen, in consultation with her ordinary medical 
attendant, two days before her death. She was then 
sitting in bed, presenting all the symptoms of dropsy. 
She vomited all she took, and was thci'cfurc in a state 
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of great prostration. Her condition was already 
beyond the resources of medicine," 

" On pos( mortem examination the lungs were found 
to be adherent at some places, but otherwise healthy. 
The intestines, and especially the jejunum, were swollen 
and greatly distended with gas, but contained no fseces. 
The spleen andiiver were healthy, the eulargedgall blad- 
der enclosed a calculus about two drachms in weight."^ 

Apparently none of the organs, the diseases of which 
alone could have explained the dropsy, the vomiting, 
the dyapncea, and death, were examined. Thery was 
satisfied with the anatomical diagnosis of gaseous dis- 
tension ff the {nteslmes," and at once concluded that 
the case was one of nervous asthma. He, moreover, 
collected sixty-five similar cases, upon which he based 
his opinion that organic lesions were not concerned in 
the causation of asthma. This fact has, doubtless, 
escaped the attention of Bierraer, else it is impossible 
that he would have referred to Tlieiy as " one who well 
knew the clinical features of essential asthma, and who, 
from the study of them, learnt that they can be 
explained only by the assumption of a spasmodic 
element."^ 

Thus the reports of a former date are not sufiicieutly 
reliable to warrant any conclusion. At present, when 
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greater care is bestowed upon pathological anatomy, 
and the limits of asthma are more restricted, the fatal 
issue of the disease is so rare, aa to induce Hyde Salter 
altogether to deny its occurrence/ The fact is that, 
for some unaccountable reasons, asthma is at present 
observed chiefly in private ])ractice, where pos( mortem 
examinations are seldom or never performed ; while 
cases admitted into hospitals with that diaguoais 
generally cease to be regarded as such during observa- 
tion ; at all events after death. Thus it happened in 
the following caae, observed by Professor Rieneeker. 

" Michael Mayer, aged 76, tall and well built, a 
carpenter by trade, applied at the hospital in Feb- 
ruary 1850, Buffering from a very severe bronchitis. 
His story was that, with the exception of repeated 
attacks of dysuria and gastric catarrh, he had been quite 
well until he caught the present ' cold'. The bronchitis 
was soon complicated with violent asthmatic seizures, 
which, however, presented the usual symptoms. 
During the attacks the pulse was intermittent, and the 
temperature greatly diminished. The catarrhal symp- 
toms gradually abated, and with them also the dys- 
pnoeal paroxysms. The patient so far recovered aa to 
be able again to follow hia ordinaiy employment, but 
a slight dyspncea remained. In the middle of May 
he had another attack of asthma, again accompanied 
by catarrhal symptoms. As usual there was the feeling 
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of constriction of the chest, great aaxiety, coldness of 
extremities, great muscular debility, and irregularity 
of the pulse. The luugs gave everywhere a full and 
sonorous percussion note, and there were a few mucous 
rdlcs at the bases. The cardiac impulse was almost 
imperceptible, the area of the heart not enlarged, and 
the sounds were not altered. The exhibition of stimu- 
lants and expectorants produced some amelioration. 
The attacks, however, returned at intervals. On the 
Cth of June the patient awoke with another attack, 
which, after a protracted agony of about twelve hours, 
terminated fatally the next day." 

The clinical diagnosis was bronchitis with aMhma. 
But the pos( ■mortem examiuation revealed the cause 
of the dyspnoea and the death. 

" Tlie second divisions of the pulmonary artery con- 
tained plugs of different ages. Both the recent and 
the older emboli were prolonged into the arterial 
branches. Those of older date were dry, discoloured, 
and in some places adherent to the vascular walls, and 
softened in the centre ; the more recent ones were 
smooth, dark red, and not adherent. Corresponding 
thrombi, contrasting with each other in the manner 
just described, were found also in the right auricle. 
The right side of the heart was dilated and hyper- 
trophied. There were, moreover, chronic bronch- 
itis, witli dilated bronchi, gastric catarrh, fatty 
degeneration of the liver, an old empty hernial 
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sac in the mediun line, and two inguinal hcr- 
nisB."^ 

Modem literature contains, ao far as I am able 
to ascertain, only two cases in which the asthma was 
not accounted for by the post mortem appearances. 
The one is reported by Phosbus.^ 

" A solicitor, aged 59, bad, when a chUd, been suflfer- 
ing from scrofulosis, and subsequently from frequent 
attacks of bronchitis. At the age of twenty-five he 
became subject to an habitual headache ; at twenty-six 
he had Lay asthma for the first time, the chest symp- 
toms bcinfr particularly marked. At noon on the 31st 
of May 1860, while still suliject to cough, he took a 
warm sulphur bath, which he left, however, in less than 
a quarter of an hour. The attendant at the baths then 
found him with distorted face, very anxious respira- 
tion, and severe cougb. The patient could speak only 
with difficulty, intimating that he wished for a doctor. 
But he died in ten minutes, before aid arrived. Shortly 
after death a quantity of frothy fluid oozed from his 
mouth. 

" On examination, eighteen hours after death, the 
lungs were found to be distended, of dark colour, and 
oedematous at some places. The trachea and bronchi 

' Virchow, Gesainmelte Ahhandlung. z. wisKnach. Medix. Frank- 
furt, 185G, p. 356. 

^ Der typuclie Friiiiiommer-Katarrh od. d. iogen. Heu-AstAma. 

GieBsen, 1862, p. CO set. 
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were fiUerl with a frotliy fluid, the bronchial mucous 
membraae was tumii.1 and reddened in spots. The 
pleural cavities contained a quantity of serum. The 
heart was covered with fat, but distinctly hypertro- 
phied. The cerebral vessels were over-filled, and the 
cerebral cavities contained fluid blood." 

As the state of the kidneys is not mentioned in the 
report, it is not unreasonable to infer that they had not 
been examined. But whether or not the hypertrophy 
of the heart, the bronchitis and cerebral haamorrhage 
were all connected with renal disease, the case by no 
means proves that the habitual cough and dyspnoea, 
from which the patient had sufiered for thirty years, 
was not due to organic lesions. 

The other case' above alluded to, waa that of a 
healthy labourer aged 36, who was admitted into the 
hospital sufleriug from intense dyspnoea. Seven 
weeks previously he had been suddenly seized with 
cough and dyspncea ; but, while the former gradually 
subsided, the latter so greatly increased as to force 
him to keep in bed. It was noticed that the asth- 
matic paroxysms, which continued during his stay at the 
hospital, were ushered in by a kind of epileptic cry ; 
and, at the height of the dyspncea there waa 
loss of consciousness, distortion of the face, opistho- 
tonos, and tetanus of the muscles of the limbs. On 
recovery the patient anxiously preserved the horizon- 
' Bamberger, /oc. cil., p. 102. 
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tal posture in bed, for fear k'Bt the attempt to move 
should cause a recurrence of the same syraptoms. 
Apparently, this fear was not uufouuJed, for the ex- 
amination or even the observation of the patient 
seemed to provoke a fresh attack. Three days after 
admission, the patient died ; and the autopsy revealed 
nothing abnormal, except congestion of tlie lungs and 
hypertrophoua dilatation of tlie right ventricle. This 
case, however, does not bear upon tlie matter at issue; 
for, though the intense dyspntea was produced, as 
Bamberger states, by tetanus of the diaphragm, yet the 
tetanus was general, and all the other symptoms widely 
differed from those that are generally considered iis 
distinctive of asthma. So long as the iliagnosisof this 
affection is wholly based upon the combination of such 
phenomena aa the dyapnceal seizures and the intervals 
of free respiration, it ia inadmissible to adduce and 
argue upon eases that do not present the same 
clinical features. Disregard of these characteristics 
would render asthma synonymous with dyspncea, 
and would serve to atill more complicate the question 
of its nature. 

B. Positive rciults. The fact thus remains that, in 
the vast majority of instances, pathological conditions 
are, and have been, met with on jiost mortem examina- 
tions. Their alleged variety, however, applies only to 
cases of a former date, and proves not that asthma is 
independent of anatomical lesion.'*, but that the term 
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had been indiscriminately employed. At present 
when, as already mentioned, the Umits of the disease 
are greatly restricte<l, the organic complications are 
consequently also of a more definite character, and 
more constant in their appearance. Even the pure 
and idiopathic asthma — if it is at all severe — is soon 
accompanied by structural changes which, according 
to the prevalent doctrine, are believed to be the con- 
sequences and not the causes of the dyspnceal seizures. 
Yet, the principle upon which this opinion is based 
13 quite inconsistent with the teaching of modern 
pathology. No shadow of a proof c;in be adduced to 
show that, in any case, derangement of function causes 
derangement of texture. If the functional disturbance 
apparently precede the organic lesion, the latter is 
merely at the time inaccessible to diagnosis. The 
known pathology of the presumed consequences of 
astlima is, moreover, opposed to that view. Thus, it is 
.sail! that the earliest complication of the dyspnceal 
attacks is thickening of the bronchial tubes, due to 
hypertrophy of their muscles — a process that arises from 
their exalted activity during the spasm, according to 
the law that determines the hypertrophy of the black- 
smith's arm, or that of the bladder and the heart in 
urethral stricture and valvular lesions respectively.^ 
That tlierc is often in asthma a thickening of the bron- 
chial walls is unquestionable ; but that the thickening 
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consists of an increased development of the circular 
fibres has been assertGcl upon inferential grounds, with- 
out actual inspection of the organ.^ Still, the possibility 
of such occurrence cannot be denied. For, though the 
great majority of histologists attribute that thickening 
to the formation of connective tissue, that even destroys 
the contractile elements, yet a muscular hypertrophy, if 
not of the bronchi, at any rate of the pulmonary tissue 
has been observed in isolated cases of brown induration 
of the lungs,^ and in that form of parenchymatous 
pneumonia described by Buhl as "muscular cirrhosis".' 
But, if these processes be associated with asthmatic 
paroxysms, the latter are surely not the cause of the 
former. Besides, the law that increased activity of a 
muscle causes an increase of its nutrition is inappli- 
cable to asthma. If the muscles of the blacksmith's 
arm enlarge, it is because a healthy function is daily 
continued in a healthy individual. But a bronchial 
spasm, occurring at more or less distant intervals, 
would be a morhidly altered function, which is not 
known to have that effect. Certain it is that an 
epileptic may be subject to fits every day of his 
life, and yet iio one of his muscles on that account 
undergoes a hypertrophous development. The case 
of the " irritable bladder " afibrds but a doubtful 

' Hyde Salter, p. 371. 

' Rindfleiech, Centralblalt /. <l. Medii. Wuiemc/i., 1872, No. 5, 
p. 65. » Op. cit.. T>. 58. 
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proof, iuasmucli as the "irritability" may be the 
index as well as the precursor of the liypertrophy. 
The same applies to the idiopatbie hypertrophy of 
the heart from nervoua palpitation. Although the 
excessive action seems to be the immediate cause 
of the cardiac enlargemeDt, yet, the structural change, 
as well as the nervous palpitation, are probably 
always the consequences of a congenital narrow- 
ness of the arterial system.' Nor has the theory 
of final causes — - that the muscles may be equal 
to the work' — any bearing upon the present question. 
If the bladder in urethral stricture, and the heart 
in valvular lesions, increase in size and force, such 
increase is a sign of a vigorous constitution ; it 
is a salutaiy compensationj intended to counteract 
obstacles to the functions, the free performance of 
which is necessary for the maintenance of life. But 
the hypertrophy of the bronchial muscles would only 
augment the evil. " One certain result of this hyper- 
trophy is a permanent thickening of the bronchial 
walls and consequent narrowing of their calibre ; and 
one possible result is a greater disposition on the part 
of the hypertrophied muscle to take on a state of con- 
traction. To the former, perhaps, is in part due that 
slight constant dyspncea which is so disposed to de- 

' Virohow, UebfT il. Chloroit u. die damit zitsammenhdngrHden 
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velope itself in asthma ; to the latter, the increasing 
tendency to ami frequency of spasm which charac- 
terises some cases."' 

Again, the curvature of the spine, the so-called 
asthmatic physique, is attributed to the forcible con- 
tractions of the erector muscles of the back, which, 
while engrassed with their violent respiratory labour, 
permit the vertebral column, thus unsupported, to fall 
forward. The vertical pressure which the bodies of the 
vertebrse exert upon each other is said to cause ab- 
sorption of their anterior portions, and consequently 
the deformity.^ From this deformity alone, Hyde 
Salter relates, he often diagnosed spasmodic asthma by 
merely looking at persons whom be passed in the 
streets. Still, as there arc other diseases capable of 
producing precisely the same symptoms, and aa, more- 
over, he had avowedly never examined a spine post 
mmiein,^ his diagnosis as well as his pathology are 
not supported by satisfactory evidence. Indeed, it 
is difficult to conceive that the increased activity of 
tlic muscles, whose special function is to extend, should 
yet permit the Jlexion of, the spine. But, be this 
as it may, the stooping that really occurs during the 
paroxysms is hardly sufficient to account for the spinal 
curvature. The case which Hyde Salter refers to,* and 
Dr, Theodore Williams repeats, by no means proves 

' Hjde Salter, op. cit., p. 166. = Hid., p. 174. 

» /ti/.,p. 175. ♦ 76^., p. 175. 
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the point.' "A man in tlic prime of life, with an erect 
posture, who had never had anything the matter with 
his spine, was seized with severe rheumatism is the 
muscles of the back ; and the pain was so aggravated 
and rendered so intense by attempting to stand up- 
right, that the muscles refused to perform their func- 
tion ; the unsupported spine bent forwariis as far as its 
elasticity would permit, the back became round, and 
the gait stooping like that of an old man. This went 
on for some months, without any decided curvature 
appearing ; at length, distinct and gradually increasing 
curvature manifested itself, involving the seventh and 
eighth dorsal vertebrae to such an extent as to show 
that their bodies must have undergone some change of 
shape. The patient recovered from his rheumatism, 
regained the power of supporting his back, the curva- 
ture was arrested, but it has never disappeared," 
Now, so long as there is nothing but pain in the back, 
rheumatism of the muscles is, indeed, a very probabU"". 
diagnosis ; yet the subsequent appearance of a curva- 
ture points to disease of the bones. The fact is, faulty 
attitudes lead to spinal defurmilics only when the 
pressure is more or less permanent, and when the ossi- 
fication of the vertebral column is still incomplete. 
Asthma, however, if at all operative, furnishes merely 
the mechanical cause ; and, since the curvature ap- 

' Cliiiicul Lectures ou SjiaBiiitidiu Asthnm. — Lancet, Sept. C, 
1873. II. Mr,. 
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peara with cqunl frequency in the severer as well as in 
the mikler cases, in which the attacks are of short 
duration and separated by long intervals, it therefore 
follows that the bonea must he of an abnormal soft- 
ness. This, indeed, seems to be the true solution of 
the question. For not only the spinal deformity, but 
also the shape of the head and that of the limbs show 
that the asthmatic is rickety ; so that his dyspncea and 
his physique are co-ordinate results of the same con- 
stitutional cause. 

And, lastly, the pathology of emphysema is equally 
inconsistent with the prevailing opinion. Asthma can 
produce a loss of elasticity and a permanent distension 
of the lungs only by the disturbance of the respiratory 
pressure during the paroxysms ; yet such mechanical 
force is ineifuctivc unless there be a predisposition 
inherent in the lungs. The facta, that at times em- 
physema spontaneously arises, as it were, and precedes 
the bronchitis, the cough, and the dyspncea; at others 
rapidly and extensively devclopcs when the disturb- 
ance of the respiratory pressure has been but slight 
and of short duration; and again at others gradually 
appears and to a limited extent when the same causes 
had !>een persistent and powerful; all these forcibly 
show that certain nutritive changes of the pulmonary 
tissue are concerned in the production of that disease/ 

1 Bicrnier, Virchow's Uandb., Bd. v, p. 780 seq. ; Niemeyer- 
Seitz, o;j. cit., p. 120 seq.; Ltbert, Klhiik der lirusll^rankheiteJi, 
BJ. i. a 309 m,. 
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The nature of tiieae changes is as yet unknown ; and 
for the present purpose it is immaterial whether it con- 
sist in an extension of the catarrhal inSammntion 
from the bronchi to, or in a primary disease of, the 
alveolar walls,^ or in thrombosis of the pulmonary 
vessels, followed by softening and absorption of the 
elastic tissue.* It suffices for the present purpose to 
state the fact that even if asthma is pure and idio- 
pathic, it is soon complicated with emphysema; and 
as the dyapnceal seizures furnish only the mechanical 
element, it therefore follows that under these con- 
ditions the lungs cannot be healthy, but must be the 
seat of pathological changes. 

Hence the principle that "diseases which leave no 
traces of their existence produce their symptoms 
through the nervous system,^ is, whatever its merits 
may be, inapplicable to asthma ; for though in a few 
and rare instances the lungs may svon perfectly sound, 
stil] there ia no evidence that they are so, whereas the 
symptoms and the results oi pout mortem examinations 
tend to opposite conclusions. 

It is futile to settle the nature of a disease without 
the concurrence of pathological anatomy. The ex- 
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shows that such attempts have invariably ended in 
failure. Although the progress of medicine may be 
supposed to afford at present a greater prospect of 
success than was then attainable, it is but necessary to 
remember, in order to dismiss this view, that the pro- 
gress itself is mainly due to the cultivation of that 
branch of science which would here be excluded. All 
the other data from which the nature of a disease 
might be inferred, are not as yet sufficiently reliable 
for the purpose ; and it is surprising, therefore, to find 
that, nevertheless, in the case of asthma, so much un- 
due importance has been attached to them. 

4. Cavses. — Amongst the alleged causes of asthma 
■^the list of which includes almost every thing and 
circumstance in life^thcre is admittedly not one that 
can be declared as ine\'itably provocative of the dys- 
pncea; on the contrary, so uncertain is their operation, 
that what will bring on an attack in one case will be 
harmless in another ; what will be fatal in the other 
will be innocuous in the one ;' nay, what will produce 
it in the one will cure it in the other.^ Such incon- 
sistencies, incompatible as they are with the very con- 
ception of cause, would, even in the lax logic of patho- 
logy, plainly indicate that no relation existed between 
two events. But here the capriciousness of asthma is 
said fully to account for them, and to prove, moreover. 
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in the clearest manner, the nervous origin of the 



Yet, if etiology in general is acknowledged to be the 
moat obscure department of medical science,* that of 
asthma, in particular, certainly makes no exception to 
this rule. The fact is, there is hardly one instance in 
which the real cause of the dyspnceal seizure has been 
ascertained, whereas, doubtless, in the vast majority of 
cases, circumstances that accidentally preceded were 
supposed to have produced the attack. To a great 
extent, the obscurity on the subject and the confusion 
resulting therefrom arc mainly attributable to the 
subtilty of the exciting agents ; for since their presence 
can, as a rule, be detcfilcd only by long and careful 
observation or merely by accident, it Las, for obvious 
reasons, generally escaped notice. But not the least of 
the prevailing uucci-tainty on the matter is due to the 
readiness with which credit has been given to whatever 
the patient or his friends imagined as the causes of the 
attacks. Naturally, the patient whom the agonising 
(iyspncea rouses from his sleep, and his friends, the 
sympathising witnesses of his sufferings, are above all 
anxious to discover the source of such formidable acci- 
dents, in order to avoid their repetition. Actuated by 
the desire to gain this knowledge, they are unmindful 
of the fallacy that attends the ^ost hoc ergo propter 

^ Uydo Salter, op. cit., p. 107. 

' Wugiior, Uandlui-h. tl. ally. PiUholoijie. Leipzig, 1868, p. 57, 
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hoc, and admit, without discrimination, as a cause any 
tiling or circumstance, real or fancied, that satisfies their 
own minds on the subject. The information thus ob- 
tained as to the origin of the dyspnoaal seizures need 
not be altogether useless. But the opinions of the in- 
formants must be strictly taken for what they are 
worth. Without a careful scrutiny, they are not avail- 
able for scientific purposes; yet this scrutiny has gene- 
rally been neglected, and the result is that upon mis- 
taken facts have been founded still more mistaken 
theories. The following instances will serve to confirm 
the view here adopted. 

A patient, Laennec relates, had, while about to 
sleep in a dark room, an attack of asthma, but imme- 
diately obtained relief on relighting the night lamp 
and opening the door so as to admit the access of fresh 
air. Darkness is thus believed to be a cause of dys- 
pncea, and as such a cause can act only through tlic 
nervous system, asthma is, therefore, a nervous nftec- 
tion. Henec Lebert advises hia patients to have as 
many candles or lamps ns possible in their bedrooms 
in order to avert or abbreviate the asthmatic parox- 
ysms.' But throughout the range of physiology, there 
is not one ascertained fact that could be adduced in 
support of that theory. Light, indeed, is known to 
exert a certain influence upon the excretion of car- 
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bonic acitl, and the experiments of Moleschott' show 
tbat froga, kept in the dark or blinded, exhale le83 of 
that gas than they do when exposed to the light or 
with unimpaired vision. Yet no straining of these 
experiments can account for the occurrence of dyspnoea 
in man under the conditions above mentioned. But 
there is really no valid reason for assuming a causal 
connection between the darkness and the asthma. 
Other circumstances may have equally, if not more, 
contributed to that effect, and though at present it is 
possible only to surmise the origin of the attack, still 
it seems not improbable that the dyspucea arose from 
the inhalation of acroleine, carbonic oxide, and car- 
bonic acid,-^products derived from the combustion of 
the glyecrides which escape ijitothe air after the imper- 
ffct extinction of candles and lamps. At all events, 
this much ie certain, that these substances, and espe- 
cially the former of them, are higlily irritative of the 
conjunctiva and respiratory mucous membrane,* and 
are reported even as having caused asphyxia.^ 

Again, subtle atmosplieric conditions are generally 
regarded as the most frequent causes of asthma ; and, 
as their hurtful iufluence is attributed to imperceptible 
variations of temperature, pressure, or moisture, it is 

" Wiener MtdU. WtdtenMchrl/l , ISJo, No. 43, p. 682. 

^ Strecker, Organ. Chemie. Braunschweig, 1867, p. 176, 

' llerainnn Eiileiiberg, Dit Lthrt von d. sckiidlichen and 
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almost necessary, in orJer to account for their action, 
to assume an increased irritability of the nervous 
system, which registei-s, as it were, such slight changes 
of the barometer. But the question assumes a very 
different aspect if the inorganic and organic impurities 
of the atmosphere are allotted their due share in the 
production of the dyspncea. Then, the cases con- 
stantly alluded to, — as that of one patient being seized 
with asthma in a particular room, and that of another 
suffering in the pure air of an open space, but being 
free from the disease in the filthy neighbourhood of 
crowded cities^are deprived of the mystery that 
seemingly surrounds them. It is well kaown that 
the air contains in variable quantities, at different 
places and at different times, not only gaseous ir- 
ritants, but also fragments of stone, of glass, and of 
iron, fibres of wool and linen, and numerous fungi and . 
pollen grains. It is equally well known that all these 
substances enter the air-passages, especially if the 
patients breathe through the mouth instead of the 
nose ; and that those foreign bodies are capable of pro- 
ducing, under favourable conditions, hyperemia and 
inflammation of the bronchial mucous membrane. 
The inhalation of a small quantity of Penicillium 
glaucum is reported as having given rise to an intense 
bronchitis.' The sneezing fits from which Trousseau 

' Ch. H. Blackley, Exptrimenlal Jletearches oa the C<iii»ea and 
Suturt uf Ciiiarrhui ^Uivtts. London, 1873, p. ,58. 
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suffered io rooms in which violets wore kept' were 
probably due to the inhalation of Paccinia. For, so 
fur as it is known, this fungus grows by preference 
upon those flowers,^ and its presence in the thick green 
mucus discharged from the nose has been observed by 
Virchow.' That among the number of the individuals 
who expose themselves to the same irritants, only 
some arc affected, whereas others escape unhurt, must 
be attributed to the peculiar predisposition of the 
former. According to experimental inquiry, injection 
of fungi into the air-passages produces no effect upon 
the bronchial surface* unless there be a previous in- 
flammation— a condition rarely wanting in the asth- 
matic. With these data, the occurrence of the dys- 
pncea in the cases above-mentioned admits of a ready 
solution. A house may be surrounded with the purest 
atmosphere, yet in it there may be one single room in 
which the air swarms with organisms or organic ir- 
ritants. Pasteur made a similar observation in the inn 
on the glacier. The asthmatic seizures in the open 
space and their subsidence in crowded neighbourhoods 
are, no doubt, due to tlie presence and absence of 
pollen grains in the air of the respective places. But 

' Op. cit., torn, ii, p. 449, 

- Rudolf Maier,£eAr6, d. ailg. paiholog. Anitom. Leipzig, 1871, 
p, 574. s Arckiv, vol. ij, 1856, p. 578. 

* Juh. Popoff, Zur Fragt iihtr Pneumonomifcom ; Stncker'a 
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the presence or absence of these and similar irritants 
can be ascertained only by microscopic examinations ; 
and when this means of research is neglected the ob- 
servation is defective, and the conclusion based thereon 
erroneous. Thus it is with the report of Dr. Theodore 
Williams, that " some passengers in the train with him 
were seized in certain regions through which they 
passed with sharp attacks of asthma, and then, as they 
left these places, the breathing of these people became 
natural".' Admitting the fact, the implied inference 
that the dyspncea was due to subtle atmospheric con- 
ditions and consequently to a greater irritability of 
the nervous system, is wholly without foundation. 
In reality, some rails wear down more readily than 
otiicrs, so that plates of iron are torn up and rubbed 
off by the pressure of the train.' Particles of that 
kind float in the atmosphere of railway carriages,' and 
lacerate, when inhaled, the surfaces of the bronchi. 

Often in the acts of swallowing, talking, or laughing, 
foreign bodies of various sizes enter the air-passages, 
and such accidents are most likely to occur in the 
emphysematous, in whom the glottis is abnormally 
capacious or its closure imperfect in consequence of 
chronic catarrh. But, as the entrance is effected un- 

' Proaedings of t/te Royal Medical Society of London, vol. i, 
p. 95. 

* Robert Angus Smith, Air and Rain, London, 1672, p. 449. 

= Joacph Sidobotlinin, Schmidt'i Jahrb., 1874, p. 114. 
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perceived by tlic paticot, the nature of the tljspnoeal 
seizurea, produced by the temporary obstruction of a 
bronchus, remains unknown, unless casually reveiiletl. 
In illustration of this fact, it is but necessary to refer 
to the case of Dr. Nooth,' who had suffered for years 
from "nervous asthma", until he expectorated a shot, 
which doubtless had acted as a ball-valve within the 
air-tubes. So also a physician was subject to noc- 
turnal attacks of dyspnoea so long as he slept upon 
a certain pillow, but obtained relief on exchanging 
this for another," The cause of these asthmatic seizurea 
was not exphuned, and their occurrence, therefore, still 
forms the fruitful theme of speculation. But in a 
very aiuiilar instance the mystery was solved in a satis- 
factory manner. A healthy brewer was one night 
roused from his sleep by a violent fit of coughing. 
For six months, the nocturnal attacks returned with- 
out known or appreciable causes. At last, the 
dyspncea ceased upon a copious expectoration, in 
which a small feather was found embedded in thick 
mucus. The patient then completely recovered.^ Now, 
if the sputa had not been examined, this case also 
would have led to very erroneous conclusions. But, 

' Tiaiisadioiis of tJit Sacietj/ fur the Imjii'uvemenl of Medical 
Knowledge, vul, iii. 

= Tli6ry and Ramndge, quoted by Ste, loc. cit., i>. 648. 

* Atitoii. Biermer, Die Lthre vom Aarwurf. WUrzburg, 1855, 
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in the existing treatises on asthma, no mention is 
made that, even in those cases in which such a cause 
of the dyspncea may be suspectcil, the necessary es- 
amination had been instituted. On the contrary, 
" nuts, almonds, and cheese", particles of which appear 
in the sputa for days after their consumption, are con- 
sidered to be " highly asthmatic" articles, which con- 
taminate the sanguis cibi, thereby irritating the pul- 
monary filaments of the vagus.' And, again, because 
a lady, possessed of a good appetite and good diges- 
tion, "is seized within a few minutes after the com- 
mencement of her meals with the tight constrictive 
breathing peculiar to asthma", Hyde Salter concludes 
that "this case shows a morbid sensitiveness which 
exalts that into a stimulant which should not be a 
stimulant, so that the nervous system registers, as it 
were, on the bronchial tubes, dianges in the constitu- 
tion of the pulmonary blood, of which it should be un- 
conscious".* But, whether in a few minutes the con- 
stitution of the pulmonary blood could be so altered, 
is as yet even more than doubtful. If it were per- 
missible to conjecture, from the observation of voraci- 
ous patients, the cause of the dyspncea in the present 
case, the aspiration of pepper or simdar substances 
would readily account for the symptoms described. 

And, lastly, with regard to the alleged emotional 
asthma, it must be admitted that mental excitement 
' Hyde Salter, op. cil., p. 46. ' /JiW., p. 47. 
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may possibly, in persona with erethism of the heart, 
induce hyper£emia of the lungs, and consequently dys- 
pnoea; but in the great majority of inataocea in which 
psychical stimuli were supposed to he operative, the 
real causes of the asthmatic seizures escaped notice. 
If the hysterical young lady, who had been subject to 
hay asthma for seven years, was seized with her com- 
plaint on inspecting a highly finished picture of a 
hayfield, the mere impression could not, from what is 
now known of the nature of the affection, have been, 
as supposed, the exciting cause.' Nor is it credible that 
because a French officer was deeply moved at the sight 
of the enemy before the gates of Paris, the emotion 
should have been powerful enough to give rise to the 
recurrent attacks of asthma of which he was not re- 
lieved even by a long sojourn in the south of France.* 
In this, as well as the preceding case, circumstances 
besides those mentioned must have, though unsus- 
pected, intervened in the causation of the disease. 
How easily such circumstances may be overlooked, 
and what mistakes such oversight leads to, is evident 
from the following instance. A medical man ItBt his 
wife, and sought relief of his sorrow by spending daily 
several hours at her grave; but his affliction was soon 
enhanced by the nocturnal appearance of asthmatic 

1 Phoebus, op. oil., p. 30 

' J. Ferrua, "Aathme", in Biclioiinaire, en 30 volumeu, torn, iv. 
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seizures. Lcbcrt was consulted on the case, but waa 
unable to detect anything abnormal in the organs of 
respiration and circulation. Here would have been 
all the diagnostic elements of "emotional" asthma, 
yet on examining the urine Lebert found it loaded 
with albumen and casts,' The dyapncea waa, there- 
fore, a symptom of pulmonary cedema which accom- 
panies certain forms of Bright's disease. 

5. Treatmeni. — The instances in which asthma is 
recorded as having been cured by gangrene of the 
intestines,' by fracture of Ike ribs,^and bij sudden and 
strong passions, are of too exceptional occurrence to 
substantiate the adopted theory, and may, therefore, at 
once be omitted from consideration. It is from the 
action of certain drugs that the nervous origin of 
asthma is deduced. "Of all the different kinds of 
evidence", Hyde Salter says, "on which we build our 
theories on tlie pathology of diseases, there is none 
more convincing, or that tells a plainer tale, than that 
which is derived from therapeutics. The success of a 
remedy given on certain principles proves the correct- 
ness of the principles on which it was given, and the 
known action of a medicine directly implies the nature 
of the pathological state tliat it relieves, as it shows 

' Klinik d. Bnutkrankhelleti, vol. i, p. 782. 
* Bennea, " De Iil dispnrition dca acc&s d'asthrae soub rinflueiice 
d'une affection abdominale".— ffa«. da U6pit., 1855, p. 533. 

» Thfrv. on. eit. 
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that in any case of its successful aJministration, tlic 
pathological state must have been such as that known 
action woulrl antagonise or correct. This reflected 
evidence has all the force of the fulfilment of a pre- 
diction, like the reappearance of Halley's comet at the 
exact time that its discoverer foretold."' "It must be 
admitted, however, that the remedies for asthma are of 
very irregular and uncertain operation ; that, probably, 
there is no single remedy that is not inoperative in a 
large number of cases ; that that which is useful in one 
is valueless in another, while there are many cases 
that resist all remedies,"^ If, nevertheless, the dys- 
pnoea occasionally ceases after the exhibition of certain 
drugs, this amelioration is inconclusive, because "the 
most blind and pui-posck'ss treatment may he attended 
hy the happiest results".^ For this reason. Trousseau 
also derides the homceopaths who boast their successes 
in the treatment of this affection ;* yet he himself con- 
cludes that the dyspnoea, which in one case subsided 
after the burning of stramonium, was, therefore, 
nervous asthma,^ 

Only narcotics are, in general, more or less constant 
in theii- effect. But, if the relief of dyspncea by the 
exhibition of these remedies were to prove the nervous 
origin of asthma, pneumonia, pleurisy, and tuberculosis 
would for the same reason he nervous affections. The 

' Op. cit., p. 183. ^ Ibid., p. 3. 3 Ibid., p. 104. 

* Op. cit., vol ii, p. 446. '■ Ibid., p. 44*. 
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fact is that though n;ircotic3 appeal to the uervoua 
Bystem, iuasmuch as they blunfc the irritability of the 
ceutre of respiratiou, they simultaneously diminish also 
the activity of those functions and secretions which 
require oxygenated blood and, therefore, a free aupply 
of air.* Their action may be traced even to the indi- 
vidual blood-corpuscle, which, under the influence of 
moi-phia, f. i., diminishes in size* and is partially de- 
prived of its capacity of absorbing oxygen.^ Biermer, 
however, maintains that, because chloral allays spasm, 
the prompt departure of the rhonclji and of the other 
symptoms of the asthmatic paroxysm after the ad- 
ministration of that drug, affords indubitable evidence 
of the nervous nature of the disease/ Yet, for aught 
that is known to the contrary, the presumed bronchial 
stricture may nevertheless persist; only the available 
supply of air suffices for the diminished respiratory 
wants of the bodj', while the shallow respii-ation is 
incapable of producing the stenotic sounds. More- 
over, in the case reported by Leyden,^ the efi'ect of 
chloral was by no means so prompt as alleged, fur 
though the subjective symptoms subsided, the wheezing 
;ed, proof that either the dyspntea and tlio 



1 C. J. B. Williama, op. cit., p. 47. 

* MauaaBein, Ueber die DimtHtionen der nithai ISliiikiirpercliai. 
Berlin, 1872, p. 31. 

» 0. Leichtensteru, Zeiuchr. f. Biol., vii, 197-236.— Job. Rauka, 
Gruiidt. d. PhyiioL d. Meiiach. 2 Aufl. Leipzig, 1872, p. 473. 

* Bronrhial AiC/imo, etc., p. 1 seq. ' Lvc. cit., p. 335. 
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rhonchi do not proceed fi-om, or chloral docs uot allay, 
the bronchial spasm. 

G. Periodicity.- — Little need be said concerning the 
periodicity of asthma. Its significance dates from the 
time when lunar influence was credited with the pro- 
duction of disease.' At present, the recurrence of the 
dyspncea shows but the return of its exciting causes, 
from which, if unknown or unsuspected, it is inadmis- 
sible to infer an occult agency of the nervous system. 
An old woman, labouring under chronic bronchitis, 
will certainly be roused early in the morning by her 
"diurnal asthma",^ so long as, having spent the night 
in a badly ventilated room, her air passages are clogged 
with mucus. After expectoration, which at times re- 
quires considerable effort, but which is generally 
assisted by the customary "cup of hot tea", the freedom 
of respiration is restored in such cases. Yet, not- 
withsUmding all elaljorate theories, these symptomB 
are in no way significant of a disturbance of inner- 
vation. 

7. Associated and Precursory Syvi'ptoms.^^iiess 
is laid on the copious discharge of limpid urine in the 
cai'ly part of, and on the unwonted hilarity or languor 
and drowsiness preceding, an attack of asthma ; all 
these being supposed to point to the nervous character 

' J. RuBsel Bejuolils, Ej''-^'^!'^!/ ■ '^ Si/niptotns iind Trealinent, 
Tjmrlnn. 18fil. n. 147. 
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of the disease."" But abundant diuresis, beciiuse it 
occurs in hysteria, neuralgia, and frontal headache, is 
not, therefore, characteristic of nervous affections. An 
increase of the renal discharge is produced under a 
variety of conditions, too uumeroua, even, to refer to; 
it may arise from the impeded evaporation of water 
in the lungs during the attack; it may be a symptom, 
as the dyspncea itself, of granular atrophy of the 
kidneys. So also the unwonted hUarity and animation 
have no other significance than that they are likely to 
tempt the patient to some indiscretion for which he 
subsequently has to suffer. Again, the languor and 
drowsiness are indicative merely of au imperfect 
ventilation of the lungs, in consequence of which 
carbonic acid accumulates in the blood and the so- 
called "fatiguing" substances are retained in the mus- 
cles.* Languor and drowsiness are observed under 
those conditions in which "prolonged bodily exercise ia 
the best remedy which the asthmatic could resort to".' 
They are the precursory symptoms of the dyspncea in 
those cases in which years of suffering elapse before 
the experience of the patient triumphs over the pre- 
judice of dogmatism.* For under the baneful influence 

1 Hyde Salter, op. cit., p. 29. 

* Joh. Rauke, op. cit,, p. GD3. 
s Hyde Salter, op. nt., p. 309. 

* " For the last tiDenty years, in fact ever since I can recollect, 
my father haa beeit riuining the gauutlct uf medical men iu Eng- 
laud and Scotland, without any sort of benefit; Bo miicb bo, that 
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of the prevalent theory, the rational meaos of relief 
are deferred, because it is " puzzUug to explain the 
beoeficial effect of exercise in harmony with the 
bronchial spasm".^ 

8. Syiuptoms. — 'Ihc subjective symptoms of asthma 
may be dismissed as notorious for their iuconclusive- 
ness. The sensation of " tightness" across the chest^ 
which all asthmatics experience during their paroxysms 
is not peculiar to this, but common to every other 
form of dyspncea, and affords, thereforCj no evidence, 
as alleged, of the nervous origin of the disease. Al- 
though some, and especially educated, patients declare 
they feel a constriction of the air-tubes and the im- 
peded passage of the air beyond certain points/ there 
is no doubt that they have learnt, from what of the 
prevailing theory is known by the public, so graphi- 
cally to describe their perceptions. The feeling of con- 
striction when the thorax is distended proves a 
bronchial spasm as little as a similar sensation around 
the abdomen in flatulency proves a constriction of the 
intestines. Moreover, according to the teaching of 

abowt eiyiit yeara ago he gave this plau up and took tbe treatment 
iuto his oivn Imnds. 1 ought to say legs, perhaps; for his ODly 
curiLtive Qiensiirc is walking exeri'ise, and the i-eault IB, that he is 
now comparatively free from atfncka."— Case 3, Hydo Salter, op. 
«(., p. 311. 

' I6id., op. ci/., p. 310. ^ Ibid., p. 33. 

" Rouilierg, loe, cit. 
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physiology, the bronchi are iuauosible and the vagus 
transmits no muscular sensations. 

Of far greater siguificance than any of the points 
hitherto mentioned are the objective symptoms. In- 
depemlent as these are of the will, and not liable to 
distortion by the reports of the patients, their correct 
appreciation would allow of a safe inference as to the 
actual pathological condition. Yet, by a capricious in- 
terpretation, this invaluable source of information has 
been converted into one of specious arguments in 
favour of a preconceived theory. It is obvious, for 
instance, that, if a patient be roused from his sleep by 
a dyspnceal attack that lasts for five minutes and ter- 
minates immediately on the exiiectoration of a pellet of 
mucus, the sputum could not possibly be due, as sup- 
posed, to an unloading of the vessels aJU-i- the attack.^ 
The mucus requires for its formation a much longer 
time, and must have, therefore, been present in the 
air-passages previous to the dyspncea. Admitting this 
much, the question arises whether the obstruction of 
the glottis or of a bronchus by the mucus could not 
have been the cause of the dyspncea, and the answer can 
hardly be doubtful. But, if here be any doubt, there is 
no room for it as regards the obstruction of the bronchi 
in those cases in which " the attack ceases on the 
expectoration of pellets, and what seem to be cauls 
of the air tubes, composed of a rather tough, gcla- 
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tinous, transparent greyish substance"'. Nor is it 
possible that about " half a gallon of thready sputa 
expectorated in a very short time after the attack 
could be a symptom of nervous asthma".^ 

Still more erroneous is the current construction 
placed upon the physical signs. It is remarkable that 
these are variously described by different observers. 
It is said that during the paroxysm, 

Ecapiratiun is retarded to from The frequency of respiration is 
9 to 7 in a minute.^ augmeuted to from 40 to 60 

and even 80 in a minute.' 
The lunga are unusually col- The chest remaina distended, 
lapsed within the thoracic its walls are kept fixed in the 
cavity, and the partetea are extreme iDspiraf<ity position, 
drawn in.^ such enlargement involTing 

all the diameters i>f the tlio- 
mi." 
Iiiapiration is difficult; eipira- Expiratiun mainly is impeded, 
tion is bhort, easy and super- the patient lahours from four 
ficial,' to five seconds to empty his 

chest.* 
The thorax aouuda dull on per- i'ercusaiou induces a hyper-reso- 
cussion.* naiit note,"' 

' Hyde Salter, op. cit., p. 337. 

' De la Berge and Monneret, quoted by Thfry, p. 212. 

■'' Hyde Salter, op. cit., p. 77 ; Biermer, loe. cit, p, 9. 

* Canstatt, op. cit, vol. ii, p. 699 j Ferrus, loc. cit., p. 253 ; 
Wuuderlich, op. cit., iii, Bd. i, 235. 

* Williams, op. dt., p. 91. ^ Hyde Salter, op. cit, p. 76. 
^ Bergsou, op. cit., p. 36. 

' Biermer, loe. cit, p. 9 ; Hyde Salter, op. cit., p. 78. 

» Williams, op. cil., p. 91. " Biermer, op. cit., p. 10. 
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Physical signs so diametrically opposite to each 
other canuot possibly be produced by the same patho- 
logical process. An attempt has therefore been made 
to explain those differences by assuming a spasmodic 
and a paralytic form of asthma. But the difficulty is 
that the bulk of practitioners do not admit the duality 
of the disease ; they recognise only the spasmodic, yet 
attnbute to this the physical signs supposed to he dis- 
tinctive of the paralytic form. While thus the slow 
and imperfect expiration is by some considered to be 
pathognomonic of a bronchial stricture, Hcnle states 
that just the deficiency of this act indicates paraly- 
sis of the lungs'; and while Biermer insists on the 
stenotic sounds as characteristic of spasm,' Kussmaul, 
for the self-same reasons, considers them as charac- 
teristic of paralysis^ of the bronchial muscles. 

Hence, if we admit the accuracy of the observations 
— and there is no reason to doubt the reports of so 
many trustworthy observers— the discrepancies can 
be accounted for only by this, that the paroxysms of 
dyspnaa were produced in various uxtys, and under 
various conditions. This conclusion seems con- 
sistent with facts. Nothing, indeed, is more evident 
from reference to recorded cases of asthma, than that 

' Op. cit, p. 272. - Op. cil., p. 1. 

' Ueber die fortschreitende Bulbar paralyse u. ihr VerhiiltuiBM a. 
progressiven Muakelatrophic. — Volkmanu's Sammlang, No. 54, 
1873, p. 15. 
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they are merely a promiscuous collection of instances 
of paroxysmal dyspiioBa, resembling each other only in 
this, but widely different in every other respect. In 
some it is possible to guess the nature of the dyspnoea ; 
others again are so imperfectly observed and reported 
that it is more easy to say what they are not than 
what they are. But in all, as shewn by the following 
examples selected at random, there is little doubt that 
the dyspnoea was not one of a primary nervous 
origin. 

1. Wm. C, aged 25, butcher, full-faced, and with a 
thick upper lip, has, since his eighth year, been subject 
to asthmatic paroxysms. Without known cause, the 
disease gradually manifested itself, commencing with 
cough ; there seemed to be, however, a certain predis- 
position to it, inasmuch as his grandfather now suffers 
from asthma. His father died of phthisis. The 
attacks arc provoked by rest, especially the Sunday's 
rest, a full stomach, and lying on the right side. They 
frequently occur early on Monday morning, and are 
generally preceded by tickling in the throat, nausea, 
and perspiration. In consequence of the dyspnoea, 
the thorax is barrel-shaped -and hyper-resonant; the 
sounds of the heart arc indistinct".^ 

It is not easy to perceive upon what grounds the 
diagnosis of " nervous asthma" has been made in this 
case, unless it were from the grandfather's present 
' Hjde Saltur, oj,. cit., p. -111. 
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dyspnoea and the very unusual provocatives of the 
attacks. But these conditions are not so signifi- 
cant ; as a rule, grandfathers who have grandsons 
twenty-five years old suffer from asthma ; yet such 
occurrence hardly indicates a family predisposition. 
Nor is it likely that the butcher's lad had generally 
spent his Sundays, although days of rest, in strict obedi- 
euce to approved hygienic principles, so that nothing 
but the " rest" could have caused his dyspncea. The 
facts of this case, to judge from the imperfect report, 
only show that there is an apparently scrofulous pa- 
tient with a history of phthisis who for years had. 
suffered from dyspncea, which, commencing with 
tickling in the throat, nausea, and lying on the right 
side, seems to proceed from the posterior nares, the 
pharynx or larynx. As these parts have never been 
examined, it is impossible to form a definite opinion 
on the nature of the asthma. It seems, however, not 
improbable tliat a chronic catarrh of the larynx had 
given rise to the development of a small polypus, 
which, by a temporary engorgement, to the production 
of which the Sunday affords ample opportunity, 
obstructed the larynx. In a similar case, in which a 
gentleman complained of nocturnal dyspnoea when in 
the right lateral posture, Oppolzcr diagnosed a pe- 
dunculated tumour of the left vocal cord, and Ids dia- 
gnosis was confirmed by post mortem examinations.' It 
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is needless to add that in many such instances respira- 
tion is almost completely free io the intervals between 
the attacks. There are no signs of laryngeal stricture, 
nor ia there harsh cough, or hoarseness. The patients 
only complain of an indefinite feeling of distress in the 
throat, or a Renaation as if mucus accumulated therein, 
and adhered to the pharynx.' 

II. William Burr, aged 30, an emaciated man, 
speaking short, with the most marked asthmatic de- 
formity I have ever seen. He was quite well up to 
twelve years ago, when he met with an accident — -fell 
donmfrom a loft on his hack on some flagstones. From 
this he did not seem to suffer at the time ; he appeared 
pretty well the day after the fall, went to his work, 
that of a groom, as usual, and did not think any more 
about it. A month after this, early in August, and 
in very hot, thundery weather, having gone to bed 
perfectly well, he awoke in the night about twelve 
o'clock, " all of a perspiration, and as if he had been 
running fast, and could not breathe, with a load 
at his chest and a wheezing at his throat". He got 
out of bed and sat on the side of it, and obtained a 
little ease, and then was able to return to bed again 
and go to sleep. He awoke in the morning at six 
o'clock as well as usual, and went to his work and 
thought no more about the difficulty of breathing he 
had experienced in the night. He had no cold at this 
' Niemeyer-Seifz, loc. cit., p. 42. 
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time, there was no cough, and no expectoration. A 
month or six weeks after thi.s, about twelve o'eloek in 
the day, when he was driving a horse, being in all 
respects in his usual state of health, he was seized with 
difficulty of breathing, which became so severe in 
twenty minutes that be was obliged to leave off his 
work altogether. When the dyspncea was at its height 
he was suddenly seized with coughing, and found that 
what came up into his mouth was hot, and spitting it 
out, discovered it to be blood ; the difficulty of 
breathing and blood-spitting lasted about three hours, 
and then went off together — as soon as the breath got 
better, the heemoptyais ceased. The cough was very 
slight, the blood was about half an ounce in quantity, 
not pure, but mixed with mucus. The disappearance 
of the dyspncea at the end of three hours was com- 
plete. He felt weak, however, and did no work for a 
week, and on returning to his duties found that on 
attempting any brisk exercise, or the laborious occu- 
pation to which he had been accustomed, his breath 
became short, so that he was obliged after a fortnight 
to give up his situation. As on former occasions, he 
had neither expectoration, cough, nor symptoms of cold. 
He then went to a silk mill, where his work involved 
no exertion ; on going to work, however, morning and 
evening, his breath would sometimes trouble him and 
oblige him to restj which he generally did in a stooping 
position, resting his hands upon his thighs. At this 
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time he was able to play with other youths, and romp 
and run as well as ever. One night, after he had been 
at the mill about six months, he was seized about 
twelve o'clock with an attack of the same nature as 
the first ; he got up and sat in a chair, resting his 
head forward in his mother's lap (who, alarmed at bis 
condition, had come to his assistance), and in this posi- 
tion he went to sleep ; in about an hour he was able 
to return to his bed, and when he got up in the 
morning at six o'clock, he felt no traces of his attack 
and went to work as usual. 

He went on then for twelve months, working every 
day, and during the day feeling no dyspncea, but 
frequently a little night and morning, obliging him to 
walk to and from his work slower than the rest ; and 
then, at the usual time of the night, twelve o'clock, 
he was seized with an unusually severe attack, which 
did not go off as before, but left him with an unusual 
amount of dyspnoea and incapacity for exertion through- 
out the day. About one o'clock on this day, breathing 
tolerably easily while he was still, he went a short dis- 
tance with a message, and, though only creeping, very 
much increased the difficulty of his breathing ; this 
obliged hira to stand still, and while thus resting him- 
self he began spitting, and again found that what he 
expectorated was blood. This time he spat nearly a 
pint ; it poured out of his mouth and nose, making 
quite a puddle in the road, and he was carried home 



PREVALENT TIIRORY. 97 

in a very weak state. He was uualtle to resume his 
work for a month, and during this time whenever he 
spat there was a little blood with the miicvs. After 
this the blood ouly appeared wlien the breath was 
unusually difficult, as oq violent exertion, or in the 
mornings, or on the occasion of an attack, and after 
lasting on and off in this way for two years, entirely 
ceased, and for the last eight or nine years he has seen 
none. From the time of this severe attack with 
hEemoptysis he never returned to his regular work at 
the mill, bnt did little odd jobs, knife and boot 
cleaning, etc. ; his morning dyspnoea increased and 
became quite regular, and sometimes of an evening 
too ; but he slept well, and had no very violent 
nocturnal attack for a twelvemonth. He now found 
food iuereaaed his dyspnoea, and often for a month 
together he would have a slight attack every day after 
dinner, lasting for two or three hours (tliat is, during 
the time that digestion was going on), so that he has 
sometimes gone without his dinner to avoid the attack ; 
then, for three or six months, perhaps, he would be 
free from these after-dinner attacks, and then they 
would come on again. Sometimes they would come 
on after supper, but he rarely ate supper, because he 
found that if he did so, he was worse the next 
morning. Sometimes his breath would be very bad of 
an afternoon, and then clear up in the evening, and he 
would have a good night ; sometimes he would be 
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quite well throughout the day, but bad at night ; but 
always the same for many days and weeks together — 
the habitude, the diurnal rhythm, always strongly 
marked. For some years he went on this way by day, 
with occasional intense attacks at night, occurring at 
from six to twelve months' interval, always coming on 
and waking him from his first sleep, about twelve 
o'clock, and going off at about three or four. Some- 
times the attack was not so severe as to oblige him to 
get out of bed, but he would turn round and kneel 
up in bed towards his pillow, with his hands resting 
on bis knees, and in this way, in an hoar or two, get 
sufficient ease to lie down. Sometimes, with leaning 
forward on his elbows on the bed, or on other pieces 
of furniture, his elbows would be quite sore and the 
skin rubbed off. After some years, however, now about 
three years ago, the attacks ceased to leave him in the 
morning, but lasted on through the day, at first only a 
little in excess of the ordinary time, going off in the 
forenoon, then lasting the entire day, then not leaving 
him at all, but keeping him up the second night ; some- 
times it would come on in the morning and last a day, 
a night and a day, tiien two nights and two days ; then 
three nights and two days, and so on ; and as the 
attacks became longer, they became more and more 
inten.se, and the intervals shorter." 

Such is an example of "nervous asthma, particulaily 
' Hyde Salter, op. cil., p. 308 et etq. 
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remarkable for its spontaneous occurrence at the age of 
eighteen, without any of the ordinary causes — bronchi- 
tis, cold, or catarrhal pneumonia— and without evidence 
even of an asthmatic tendency ; for the increasiu<» in- 
tensity of the disease ; for the hajmoptysis ; for the ex- 
trenae asthmatic deformity, and for the fatal termina- 
tion."' But few will acknowledge this diagnosis, or bring 
themselves to believe that such serious symptoms and 
death were due to the doubtful asthmatic tendency, 
which one sultry day is said to have roused into 
activity ! And yet it is impossible to explain the 
pathology of the case, as only the subjective symp- 
toms are reported, and even these not without a 
strong prejudice. Nothing is mentioned of physical 
signSj eave the "most marked asthmatic deformity". If, 
nevertheless, one may venture on a diagnosis, the 
leading facts would seem to point to an aneurism of 
the descending aorta. The patient falls down from a 
loft on his back, on some flagstones ; shortly after- 
wards he has an attack of dyspnoea, then hajmoptysis 
commences and lasts with varying intensity for a 
length of time ; the dyspncea gradually becomes perma- 
nent, and concurrently with it, developes the deformity 
of the thorax. There are eases on record where a fall 
from a height has caused sudden death by rupture of 
a healthy aorta, or the formation of an aneurism' which 

' Hyde Salter, op. cit, p. 370 et leq. 

* Bailly, Arnold, and Gaujot ; quoted by Luton in Article, 
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ended fatally after many years.' It is kiiown, also, 
that such cases have been admitted into hospitaU with 
the diagnosis of "nervous asthma", whereas the nature 
of this was revealed only by post mortem examination.' 
III. A woman, sixty years of age, had for a long time 
su£Fored from pain in the abdomen and from asthma. 
In the .spring of 1847, while busy in the field, she 
was seized with such intense dyspncea, that she had to 
be carried home. She was greatly agitated, throwing 
herself about in bed, and very thirsty ; her face had an 
anxious expression, the injected eyes were prominent 
and rolling, the skin was dry and hot, and the pulse was 
small and frequent. The percussion note was normal, 
but on auscultation it was found that the bronchi were 
filled with mucus. The administration of an emetic 

"Aorte". — JVoMi'f'iK Die/ion. d. Med. el d. Chirurff.-praiiqva,tQm. 
n. p. 720. 

* " From fifteen to tneuty j'Ciira." — Lebert, KranUi. d. Blvi. «. 
Lymphg., p. 396. 

^ " Private G. Piirking, est. 3G, was admitted into tho hospital, 
Arbour Hill, Dublin, on August 18th, suffering from cutkma, and 
died Dccemlier 2nd, 1870. Two years previoualj, whilst exercising 
a young horse iu tlie Riding School, the animal reared and fell 
OTCV with tho rider underneath, the fall aliaking tho man a great 
deal ; but, so far as could be ascertained, the niaa was not injured, 
and in a few days resumed bis duty. On admission, there was 
absolutely no sign indicative of an aneurism, which, on pas( mor- 
tem eiamination, was found to occupy the descending aorta." — 
J. S. Charteres, Dublin QuarUHj/ Journal of Medical Science, 
1871, p. 230. 
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procured her great relief. On the third, fifth, and 
seventh days, there were fresh attaelca of dyspncea, 
which were ushered in by rigors, followed by heat. On 
the third day the lungs became consolidated, and on 
auscultation bronchial hreathing was heard ; the cough 
was troublesome and the sputa contained blood ; 
tbere was also pain in the side. The bronchial 
breathing then gave way to mucous rhonchi, the fever 
and the pain subsided, and within three weeks she 
completely recovered.' 

It is needless to comment on this case of " nervous 
asthma." 

B. — /*' asthma a bronchial sjkisvi ? Now that the 
grounds, upon which a bronchial spasm is assumed to 
be the proximate cause of the dyspnceal jiaroxysma, 
have to a great extent been removed by the preceding 
discussion, it would be as tedious as it is superfluous, 
to recur to arguments baaed on mistaken facts. It 
suffices, in order to refute the present theory, to show 
that a spasmodic stricture of the bronchi is not merely 
inconsistent with the clinical aspect of the disease, but 
actually impossible. 

Histological research has fully established the exist- 
ence of an almost continuous layer of muscles between 
the external and the internal fibrous coats of the bron- 
chi. In the tubes of not less than one millimetre in 
' Bergson, op. cif., p. 60. 



kamtaA ocber aad aie grabily &HHfed in noiD- 
ber HBOl dcT dwindk- dovm to one aa^ stiatam.' 
Tovaids the iiifiiik£liQli» Ae Sbrta are aid ^ain to 
eoDTetgev so as to fim a kind of apbiacto' — replach^ 
as h vei«, the canSaginoos pbtes at the cafnspoDding 
poniooa of the larger brHichi 

It does DOE appear, Lowevn-, that the broDchial 
mnaclea are actively engaged in the mecbaaisin of 
reBpiralioo, because their contractions are for this too 
Blow, and also too feeble,' Their fuDCtioa seems to 
conaiat merely io opposing the traction to which the 
air tubes are contiouallj subject, jast as the vascular 
musclea serve to resist the dilating force of the blood 
current.* But a spasm of the bronchial fibres so as 
to produce dj"sj>noea, is, notwithstanding their liability 
U> it, a matter of unwarranted assumption. The 
exiif'rimenls from which that theory has been de- 
duced, disprove rather than support that inference. 
'I'lic bronchial contractility has been observed only in 
liinfjH that were either removed from the body, or 
dotadicd from their connections with the pleura. Yet 

' I''. K. Schiiltze in Strieker's Ilandb. d. Lthre wjb dtn Grwixn. 
l,ui|,»iU, 1»7(I, p. *68 cl ,tq. s Rindfleisch, he. cil. 

" I'liiil Hurt, '-/I. ciC, p. 380 rt leq. 
♦ niiii-iriw, lh<jiKhia{a,tkmti, p. 4. 
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in the closed thorax there are widely different condi- 
tioDS ; here the lungs are Jistemled beyond their 
normal volume, which from after the first inspiratioa 
until after the last expiration, they, ia vain, endeavour 
to resume ; and the extent of tlie distension may be 
judged of by comparing the cavity of the opened 
chest, and the size of (lie collapsed lungs. This dis- 
tension, however, proves an insuperable impedlvient to 
the contractions of the bronchi. In his experiments, 
Dr. C J. B. Williams found that, when the lungs were 
inflated, electrical irritation produced no effei'.t ; only 
after a certain volume of air had l)een expelled from 
the lungs, did the bronchi exhibit signs of contractility, 
which even now was less pronounced than when the 
organ was collapsed.' The same observation was made 
by Paul Bert ; he discovered that the failure of his 
numerous experiments was attributable alone to the in- 
jlation of the luugs.^ Hence, as this obstacle exists nor- 
mally, and iu a still greater degree in emphysema, with 
■which, by necessity or by accident, asthma is almost 
always associated, there can consequently be no bron- 
chial stricture. — Jloreover, the clinical features of the 
asthmatic paroxysms afl'ord abundant evidence against 
that theory. Apart from the improbability that 
muscles could remain uninterruptedly contracted for 

1 Op. cU., p. 322. 
' "J'inaiifflaifi trop lea poi 
mouTeioeuts."— Op. cil.. 
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days' and weeks together, there are the physical signs 
during an attack, nbich are quite inconsistent with the 
assumption of a bronchial spasm. For : — 

1. If the bronchial muscles were engaged in res- 
piration, they could be only auxiliaries of expira- 
tion. Their increased activity, while greatly impeding 
the admission of air, would on the contrary facilitate 
its expulsion, and each such act, now performed with 
increased energy and without any obstacle, ought to 
be rapid and complete, comparable, perhaps, to the 
closure of the pulmonary valv-fs in cases of mitral 
disease. In reality, however, the opposite takes place, 
inspiration is relatively easy, whereas expiration is 
laborious and ineffectual. 

2. If the bronchial spasm oj^posc expiration there 
would still be means available, sufficient to overcome 
the obstacle and to prevent the occurrence of the 
dyspncea. The vital tonus of the lungs amounts to 
only from one fourth^ to one fifth' of their contractile 
energy, and experiments have shewn that though the 
bronchi may be contracted, tlie elasticity of the air- 
vcaicles is yet able to expel the air.* It is therefore 
hardly conceivable tliat those circular fibres should, by 

' Hyde Salter kucv a palieiit nlio stood grasping the back of 
a cliiiir for twu diiya mid one night, unable to umvo.^O/). cit., 
p. 74. 

= Doiidera' ZeiU.-h. f. ratiun. Mtdii., Bd. iii, H. 3. 

3 Wintlifh., '':: .-ii., p. 197. * JUJ., p. 200. 
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the spasm, gain bo much in strength as to be capable 
of resisting the united forces of {a) the elasticity of 
the fibrous tissue, increased, as it is, by the tension 
during the previous inspiration ; (6) the contractions of 
the auxiliary muscles of expiration ; (c) the external 
atmospheric pressure ; (d) the resiliency of the chest 
walls, and (e) the tendency of the compressed in- 
testinal gases to expand. The opinion of Biermer 
that this forcible expiration compresses, instead of 
opening the bronchioles,' is quite unwarranted. Not 
to speak even of the defiance of Brewer's law as 
involved in that supposition, it is evident that the 
expiration could not have the alleged effect ; for 
all its auxiliary forces, such as the resiliency of the 
chest walls, and the atmospheric pressure, would act 
first upon the peripheral, before they could reach the 
more central portions. 

3. Again, if the bronchial spasm oppose both phases 
of respiration,' it would be quite unintelligible that 
inspiration should succeed and expiration should fail 
in attaining their objects. That the former actually 
succeeds in admitting air into the lungs is shewn by 
the emphysematous distension during the paroxysm. 
But as the force of the expiratory pressure is normally 
greater than that of the inspiratory traction, and as 
this proportion remains here also constant, the obstacle 

' Con/., p. 41. 

^ IJicriiicr, !'ic. cil., p. S. 
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being, as assumed, equal in both phases, it is evident 
that what the smaller force can, the greater must, 
effect 

4. Spasm of the bronchi would prodace collapse of 
the Inngs, so that the intercostal spaces would be drawn 
in and the diaphragm would be raised. In point of 
fact, however, the organ is, during the paroz^'sm, dis- 
tended to its utmost limits in all directions. To say 
that the spasm is confined to the bronchi and does not 
reach the infundiljula, would not explain the reason why 
it should stop short at the comparatively thick muscles 
with which these are provided, as stated above. But 
if the pleural traction suffice to cause the emphysema- 
tous distension of the alveoli, the bronchi could not be 
constricted during the permanent inspiratory position 
of the chest. For there is a direct continuity between 
the subpleural, alveolar, and peribronchial tissues, so 
that the force exerted upon the air-vesicles would be 
equally transmitted to the adventitious sheath of tho 
air-tubes. 

5. The reapiratory murmur is said to be inaudible 
during the attack, " because the conditions of its pro- 
duction do not exist ; sufficient air is not admitted to 
generate it".' But if the bronchi were so completely 
constricted as alleged, life could not be sust;iiued for 
any length of time. Nor is it possible that tho 
feeble tide of air should yet produce sonorous and 

' liydc Suiter, op. cil., p. 80. 
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sibilant rhonchi, ofteu of such intensity aa to be heard 
even at a distance. 

6. The great mobility of the rhonchi is incom- 
patible with the assumption of a bronchial spasm. 
The respiratory movements are uniformly effected 
throughout the entire organ, and no peristaltic action 
of the bronchi is known to occur. Therefore, if the 
rhonchi cease at one spot and reappear at another, 
the points of stricture cannot be produced by 
spasm.' Nor is it possible that the nervous irritation 
would be successively transoiitted to different portions 
of the same muscular organ. Notwithstanding Hyde 
Salter's assertion that expiration favours bronchial 
spasm," there are the observations of Laennec, Wil- 
liams, and Walshe,^ that loud reading and speaking 
during the fit, i.e., prolonged expiratory acts, cause, 
on the contrary, the rhonchi to disappear and give 
rise again to the previously suppressed respiratory 
murmur. How expiration could "break the spasm", 
is beyond comprehension ; and, as the fact is indu- 
bitable, this interpretation must be erroneous. 

But in the vast majority of instances the bronchial 
muscles are so greatly impaired in nutrition as to he 
incapable even of contracting. Cases of pure and 
idiopathic asthma- — in which the lungs are, to all 
appearances, perfectly sound, — are admittedly of very 

' Hyde Salter, op. cit., p. 80. * Op. c'U., p. 53. 

« of (lie Lunge, etc., ]>. 518. 
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rare occurrence ; and if they occur at all, they are, 
after a short persisteuce, accompanied by bronchitis 
and emphysema. For the present, it is quite imma- 
terial what relation the textural changes hold to 
the asthmatic paroxysms ; it suffices to state the fact 
that they do simultaneously exist. Now, in the acute 
bronchitis, the submucous and muscular layers of the 
tubes arc the seat of the collateral oedema, of which 
the consequence is an acute relaxation of the bronchial 
walls — a process analogous to the one that produces 
paralysis of the intestines in cases of peritonitis. It is 
true that this inflammatory dilatation may completely 
subside with the cessation of the acute disease. But 
when the attacks are repeated, " then the capillaries 
and venules, long distended, never completely recover 
tbeoiBclves, their tone is lost, and the pulmonary con- 
gestion, manifested by chronic dyspnepa and expectora- 
tion, is permanent. This pulmonary congestion, in- 
volving, as it does, the bronchial tubes, and occluding 
them with mucus, becomes, in its turn, a source of 
bronchial irritation, and then tends to excite and keep 
up the asthma which has caused it".' That this dys- 
pncea, however, cannot be a spasm is evident from the 
histological details of the process. The pathological 
changes primarily consist in an abundant infiltration 
of the bronchial walls with white blood-corpuscles, 
which, in the course of their development or dia- 
1 JIjJc Salttr, ,.jK cit., p. 323. 
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integration, are either converted into connective tissue 
or undergo fatty degeneration. Thus the muscular 
fibres of the air-tubea are paralysed by the degenerative 
changes that take place around them. Therefore, 
when the dyepncea has lasted for some time, the dilcir 
tation of the air-tubea becomes permanent) and, in- 
deed, the most dilated bronchi Hyde Salter has ever 
seen, was in a case of "spasmodic asthma'V It is 
superfluous to add that under these conditions the 
contractility of the bronchial miiscles is totally de- 
stroyed. The same loss of contractdity takes place 
in emphysema, because the smaller bronchi partici- 
pate in all the nutritive changes of the alveoli;^ whUe 
the larger tubes arc the seat of chronic inflammation 
or frequently also of ddatation.^ 

' Op. eit., p. 157. 

* Furater, llaiidb. d. pulholo;}. Andlomie. 2 Aiifl. Leiiizig, 
185.1, p. 300. 

' KokitaoBky, op. c'U., vol. iii, p. 50 et sej- 



CHAPTER IV. 

DEFINITION, PATHOGENY, AND ETIOLOGY. 

A. Definition and Pathogeny. 

The intense and intermittent dyspncea which, mainly 
on account of its fitful appearance and departure, and 
its seeming independence of structural lesions, has 
been hitherto attributed to a derangement of innerva- 
tion, is in re:dity due to pathological changes of the 
lungs. It is a symptom, and as such accompanies 
the idiopathic forms of chronic bronchitis and emphy- 
sema, as well as those that complicate the various 
cardiac and pulmonary affections. The dyspnoea in 
connection with the latter evinces, in an almost uu- 
mistakeable manner, its symptomatic character, bo 
that only erroneous views as to the causes of its in- 
termittency, have led to the supposition of its primary 
nervous origin. As those views have been fully dis- 
cussed in the preceding pages, no further reference will 
be made to the numerous varieties of the symptomatic 
asthma described by writers. The case, however, is 
different with regard to the dyspnceal j^iroxysms 
that accompany the idiopathic forms of chronic bron- 
chitis and emphysema. The anatomical changes 
peculiar to these affections are not only slow and 
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latent in their progress, but even after their complete 
development they are so imperfectly accessible to 
diagnosis aa to appear quite out of proportion to the 
intensity of their symptoms. Those asthmatic seizures 
are therefore always the most conspicuous, after a 
time even the sole, indication of the pathological con- 
ditions that take place in the lungs ; and hence they 
possess all the clinical importance of a substantive 
disease, and require a detailed account of their nature 
and origin. 

That asthma is a mere symptom, can readily be 
proved. The reeogoitiou of this importiiDt fact haa 
greatly been impeded by the exclusive attention paid 
to the clinical features of the paroxysms, and by the per- 
sistent attempts to deduce from them alone the nature 
of the dyspnoea. There are, however, but few chronic 
affections which, at a given period of their existence, 
present symptoms in themselves so characteristic as to 
admit a safe inference as to their origin. Even in 
those cases whore the morbid phenomena are directly 
traceable to organic lesions, it is requisite to refer to 
the history of the disease in order to recognise its 
pathology. No valid reason can, therefore, be adduced 
why this established mode of procedure should be 
departed from in respect to asthma ; on the contrary, 
its adoption is the more necessary, since objective 
examination, which generally affords the most im- 
portant information, proves here of no avail. Nor is 
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it admissible to disregnnl altogether those circum- 
stances which, although separated by time, yet precede 
and follow the tlyspnceiil seizures with a striking regu- 
larity. Insignificant as they may be singly, those 
antecedents and scquelse throw light on each other by 
their mutual relation, and exhibit, as it were, the life- 
history of asthma. 

1, Constitution. — It is a striking fact, that constitu- 
tional defects appear to be invariably associated with 
asthma. The very appearance of the patients is cha- 
racteristic in that respect. The great majority of them 
are stunted or ill grown, while their pale and sallow 
skin, their atrophic musclea, and their dilated subcu- 
taneous veins, betray a state of general malnutrition. 
Moreover, the square and prominent forehead, the de- 
formities of the spine, and the disproportionately large 
or abnormally narrow thorax.^all these are evident 
traces of bygone rickets. Others, again, may, at first 
sight, be taken for healthy and robust subjects ; yet 
many of them owe this favourable opinion to their 
tendency to obesity at an early period of life- — a sign, 
if not of rickets in a special form, at any rate one of 
premature senescence. Now, experience has warranted 
the assumption that the nutrition of the internal 
organs corresponds to that of the bony and muscular 
systems, and that in those individuals constituted as 
just described, the lungs, above all, are deficient in 
power of resistance to, and of repair after, injuries. 
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2. Previous Disease. — With the exception of the 
comparatively rare instances iu which the dyspncea 
is proi.luced by a foreign boily in the air-paaaages, 
asthma generally gives fair warning of its approach. 
Those subject to the disease have, previous to the 
appearance of the typical paroxysms, suffered from an 
acute or chronic inflammation of the respiratory organ. 
Of the 223 cases collected by Hyde Salter, the origi- 
nal cause of asthma was not ascertained iu 40 ; in 
the remaining 183 cases, the original causes are stated 
as follows : — 



Chronic catttrrli, colds, aud catarrhal 

complir^ting whooping-cough, measii 
typhoid fever - 

Apparently Bpontaneoua - 

Inhented and conatitvitiuiial 

Climate and miasma 

Hard work, anxiety, and over-exert!' 

Outbreak and disappearance of cezei 

Small-pox driven in on the lungs 

Liver complaint 

Bilious fover 

Weak atomacti - 

Indigestion 

Supper of meat, onions, and hard li£ 

Sudden sobemesa 

Hay-making 

Suffered io teething 

Sudden cessation of men sea 

Running violently 



114 DEFIXITIO.N, PATHOGBSY, 

From these statistics, it appears that bronchitis and 
catarrhal pneumonia have preceded the dyspnoeal 
seizures in eighty per cent, of all cases ; and this pro- 
portion would be still greater, if it were permitted to 
exclude those etiological factors, which seem, as such, 
highly improbable. It is needless to add, that this great 
frequency is not mere matter of accident; but points to 
a certain relation between the events. What influence 
bronchitis and pneumonia have upon the origin of 
asthma, will be evident from their anatomical details. 
In sixty-two per cent, of those cases the iuflammatioii 
oceun-ed in the first decade of life, and was either 
idiopathic or a complication of whooping-cough and 
measles. Now, in feeble, narrow-chested children, and 
in those affected with thoracic deformities more espe- 
cially,^and these supply the greatest contingent of 
asthmatics,— bronchitis, though commencing in the 
larger, has the tendency to spread to, and even be- 
yond, the smaller tubes. Under these circumstances, 
the bronchial wall is inundated with a gelatinous 
{synovia-like, Eokitausky) substance, consisting of 
serum and white blood-corpuscles. The same kind of 
exudation exists also in the interlobular tissue, and 
here diffuses itself so as to reach even the pleura. Some 
of the alveoli are inflamed ; some are filled with aspired 
mucus ; others are in a state of atelectasis ; and, again, 
others are the seat of a vicarious emphysema.^ It 

' Ziemsaen, PlenrltU u. Pneumouie im KtnJestiller. Berlin, 
I6G2, p. 203 fl «7.— liiilil, toe. eit., p. 112. 
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is true, these anatomical details are derived from 
fatal cases, and it is quite possible tliat they may 
differ in extent and intensity in the surviving cases. 
The difference may be such as to allow a complete 
resolution, and with it a complete recovery, although, 
to all appearances, the constitutional dispositidn of the 
patients is by no means conducive to that favourable 
issue. Again, "colda" and bronchitis in the adult are 
elastic terms for very variable anatomical conditions. 
If a patient be affected with a sllglit cough, and if, 
what rarely happens, he should seek advice for it, the 
normal resonance of the thorax, and the presence or 
absence of "catarrhal" rhonchi, by no means prove that 
the inflammation is limited to the internal mucous 
layer of the bronchial lining. The subsequent course 
of innumerable cases of this kind plainly shows that the 
process commenced in the interlobular and peribronchial 
tissue, and thence gradually spread to the interual 
surface of the bronchi ; yet, as that process neither 
diminishes the volume of air in the lungs, nor im- 
pedes its entrance and exit to and from them, the 
full extent of the disease cannot be recognised at its 
early stages. However this may be, there can be little 
doubt that if an individual — child or adult, who, up to 
a certain time enjoyed good health— be atUicked with 
what seems to be a bronchial affection ; that from this 
he apparently recovers, but remains henceforward sub- 
ject to asthma : all this strongly iirgitos that the respira- 
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tory organ hns been permanently injured by the preced- 
ing inflammation, There yet remains a minority of id- 
stancea in which asthma ia apparently congenital or 
spontaneous. But the question ia, how far, on the 
one hand, congenital atelectasis, and how far, on the 
other, those insidious interstitial changes of the pulmo- 
nary tissue, are responsible for it. There is no means of 
determining when and how commences the process that 
ultimately leads to granular atrophy of the kidneys. 
And, undoubtedly, a closely analogous process takes 
place in the lungs. Moreover, many patients, suffer- 
ing from what is called chronic bronchitis, are by no 
means precise in their statements as to its origin. 
Tliey date the first commencement of their illness 
from their recent catarrhal attack, which has only 
aggravated their condition ; ignoring altogether the 
cough, expectoration, and shortness of breath, to which 
they have gradually become inured during the slow 
development of their disease.' 

3. Scqudcc. Emphysema and bronchiectasis, the 
one preponderating over the other, as the case may 
be, soon appear in the train of asthma The fact that 
a nutritive and a mechanical clement concur to their 
production, deprives the theory that these alTections 
are consequences of asthma, of all foundation. Eppin- 

' Hc.idlam Greenlion-, On ChroHic Broitchitk, etc. LondoQ, 
ISGO. T>, 28. 
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ger' denies the nutritive disturbance of the pulmonary 
tissue, and endeavours to show that severe cough is 
the sole and exclusive cause of emphysema. Without 
entering, however, iuto a discussion of his view, it is 
enough to say, the origin and persistence of a severe 
cough in perfectly healthy lungs, would be quite in- 
conceivable. So far as asthma is concerned, there ia 
evideuce, already alluded to, that a predisposition in- 
herent in the lungs is mainly instrumental in the 
causation of alveolar and bronchial dilatations. That 
predisposition, however, is apt to be overlooked ; the 
changes peculiar to it pursue their course gradually 
and unperceivcd, and their existence is known only 
when their destructive work is completed. 

Hence the antecedents and sc(]uelfe of asthma mani- 
fest themselves by their nature, as one continuous 
though 'protracted pathological process. Asthma, 
therefore, is only one link in a chain of quasi-inde- 
pendent affections, which commences tvith injlamma- 
tory changes of the pulmonary tissue, and terminates 
with emphysema or bronchiectasis. 

Thus, according to this definition, " the essential or 
idiopathic asthma" of writers coiTcspouds to the dys- 
pncea, accompanying the gradual and latent progress, 
and their "symptomatic or catarrhal", to the fully de- 
veloped state of chronic bronchitis and emphysema. 

' Do* Empht/fm der Luagen. Prager Vierldjakrsch. /. Htithmdt, 
B«n.l iv. 1876. 



118 DEFINITION, PATHOGENY, 

The various clasaificatioriB of the disease that have 
been proposed are, for obvious reasons, inapplicable to 
the present case, 

In view of the different sense in which asthma is 
here taken, the question arises whether it be advisable 
to retain the term with which the idea of a nervous 
disturbance has at all times been associated ? There 
is, indeed, a certain suspicion that misconeeptions as 
to the nature of those paroxysms may easily arise in 
this way. Yet asthma well expresses the clinical pecu- 
liarities of that form of dyspucea, and may therefore be 
advantageously adopted for the purpose of description, 
without prejudice, however, to its pathology. 

B. Etiology. 

T. PBEnisPoatsQ Causes. 
Like most other morbid phenomena, asthma also 
depends upon the concurrence of predisposing and 
exciting causes. Of these etiological elements, the 
former aif decidedly the more important. They 
alone are capable of explaining why, of two indi- 
viduals who expose themselves to the same in- 
jurious influence, the one escapes unhurt, whereas 
the other is seized with dyspnoea. The present in- 
quiry has shewn that the tendency to asthma is pro- 
duced by definite organic lesions of the respiratory 
organs ; only the imperfect means of diagnosis aud 
the rarely fatal issue of the disease, at the time when 
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its clinical features are raost eharaeteriatic, are the 
cause that the existence of those lesions has been so 
constantly overlooked. Still, the known pathology of 
the antecedents and sequelFe permit the safe inference 
that the stage intermediate between them also corre- 
sponds to certain textural changes, 

1. Anatomical Lesions. — The anatomical details 
vary in extent and intensity. A copious exudation of 
serum and white blood-corpuscles is already stated to 
be the starting-point of the affection. Constitutional 
and local causes determine the subsequent fate of 
that exudation. Of the former, little is defiuitely 
known ; only this much may be supposed, that the 
blood must be deprived of some of its essential proper- 
ties on account of the great loss of its constituents, 
which, after their complete development, are destined 
to perform the most important functions, but whose 
regeneration is retarded owing to the existing febrile 
process. As regards the local causes, there is reason 
to believe that the crowding of the leucocytes in the 
bronchial and interstitial tissue not only impedes 
their development, but leads to compressiou and 
obliteration of the adjoining capillaries. An exten- 
sive thrombosis of the capillaries,' whether from stasia, 
compression,* or endarteritis,^ thus diminishes the 

^ laaakBohn, lor. cit. 

' Friedlander, Untertuchnngen iiber Lunf^eneniziimlung, etc. 
BerLn, 1873, p. 22. 

' EoBter, Endarltriiiis u. A rteriitu. Verkaad/. d. Natur- 
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supply of arterial blood to the affected parte. The 
white blood-corpuscles are softened and reabsorbed. 
This process of liquefaction implicates, at the same 
time, the tissues in which it takes place. The bron- 
chial musck's, paralysed by ihe preceding iuflamma- 
tioD, uow undergo fatty degeneration ;' while the 
elastic fibres become hyaline and brittle, each frag- 
ment being composed of round or oval granules,* 
Atropliy of the contractile and elastic element-s of the 
lungs, is, then, the result of those degenerative changes. 
As the pleural tension, however, remains the same, 
while the resistance of the atrophic lunga to the ex- 
centric traction is diminished, the bronchioles and 
alveoli are consequently dUated. Tliia atrophous dila- 
tation^ is either cylindrical or saccular, and is most 
marked in the bronchioles of the fourth subdivision, 
extending hence to the alveoli, so that the dilatation 
of the one occasionally preponderates over the other. 
Such lungs, inflated and dried, present the aspect of a 
largc-holcd sponge, the cavities varying in size from 
that of a hemp-aeed to that of a pullet's egg. 

Not unfrcquently the white blood-corpuscles are, for 
various reasons, endowed with sufficient vitality, so as 

hitlor. t'treiiu zii livnn. SiUiiti^sb. Dtcembor 20tL, 18T5, page 
320. 

1 Bulil, op, eil,, p. 22. 

* Coniil, "Alt6rati[ui des fibres dliistiques du pounion, etc." 
— L'Union, MedicaU. No. Rl. 1rt74. 
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to develope themselves into permaneiit tissue. An 
active hyperplasia arid hypertrophy are then observ- 
alile in the parenchymatous stroma of the lungs. This 
genuine peribronchitis and intestitial pneumonia also 
lead to obliteration of capillaries and air-vesicles by the 
firm connective tissue, the fibres of which raliate in 
all directions; while the contractile and secreting struc- 
tures of the bronchi are either destroyed' or greatly 
impaired in their functions and nutrition. Here, 
again, the tonus and elasticity of the lungs are so 
greatly diminished, that the pleural tension readily 
effects the " hypertrophous bronchiectasis"* and the 
yicarious emphysema. 

Unless the volume of the blood decreases in pro- 
portion to the reduction of the respiratory surface, it 
is evident that the pervious vessels of the lungs must 
be in a state of vicarious distension. But the destruc- 
tion of the pulmonary capillaries generally takes place 
at the time vhen development ia moat active, and 
when, with the growth of the osseous system more 
particularly, the volume of the blood also iucrcases. 
Hence, the greater amount of work which the right 
side of the heart is now called upon to perform, in 
order to force a relatively larger quantity of blood 
through the contracted lungs, produces hypertrophy 

' R. H. Fitz. Virciiow'a Arc/Uu, 1870, Bd. li, page 126 it 

teq. 

* Bulil, op. cil., p. 'jfi el teq. 
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of the organ, — a consequence to which Dr. Peacock' 
was the first to call attentiou. Uuiler the influence 
of this increased pressure, the pulmonary vessels, un- 
provided as they are with a vascular tonus,^ readily 
dilate ; and, in order to compensate for the loss of the 
capillaries, extensive anastomoses form between the 
pulmonary artery, on the one hand, and the bronchial 
and pulmonary veins on the other, by means of vas- 
cular arches, remarkable on account of their great 
length, their equable diameter, and their want of 
branches.' The surface of the bronchial mucous mem- 
brane then appears studded with granular or villous 
elevations ; on microscopic examination, these are 
found to be vascular papillse, pyramidal or club- 
shaped, consisting of a tortuous vessel, elevated 
over the surface and surrounded with connective 
tissue.* 

The inundation of the pulmonary parenchyma with 
nutritive fluid, causes enlargement of the bronchial 
glands, which, as a rule, participate in all affections of 

■ Monthly Journal of MedUal Science. Ediuburgh, 1854, vol. 
six, p. 403 et seg. 

^ E. Badoud, "Ueber d. Einfliisa d. Hirna aufd. Druck in d. 
Lungenarterie." — VerfiandL d. Wvrzb. pkgsik-iaedis-Geielltchaft, 
vol. viii. Heft 1 and 2. 1874. 

' EindfleiBcii, Ltkrhuch d. pathulog. Gnetbtlehre. Leipzig, 1871, 
pp. 347, 348. 

' Carswell, Reynaud, and Virchow, quoted by Biermer, Ki-aiit- 
heiten d. Bronchim, p. 661. — Tillemin, loc. cit. 
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eitber the surface or substance of the lungs. In Qiany 
iustiuces, that enliirgemeut dates from the v/hooping- 
cough and ineiislcs, and din:iinishes or increases with the 
diminution or increase of the quautity of, as well as the 
obstacles to, the lymphatic curreut. Other changes in 
the bronchial glands, beyond the mere hypertrophy, 
are mainly determined by the constitutional proclivi- 
ties of the patients. 

So long as the energy of the heart remains unim- 
paired, the organism is in no perceptible manner 
affected by the reduction of the respiratory surface. 
But when the cardiac muscle degencnites, as it neces- 
sarily does, in consequence of the overstrain, a gene- 
ral dilatation of the venous system manifests itself. 
Varicose veins of the lower extremities, hjeniorrhoids, 
varicocele, and dilatation of the ovarian and uterine 
plexus,' are almost constant occurrences in asthma. 
Less frequent, but by no means rare, is the enlarge- 
ment of the thyroid gland,^ which apparently comports 
itself towards the lungs as the spleen docs towards 
the liver in cases of hepatic cirrhosis. Occasionally, 
under the influence of the increased venous pressure,' 
a kind of erectile tissue forms upon the turbinated 

1 Ferber, "NieKekriiinpf."— ^n'AiV </. Ihilhnuh, vol. x. 

» Lebert, Bandbuch d. prakl. Mtdicia. 4 Aufl. 1871, Bd. ii, 
p. 26. 

» Albert Tliierfelder, PaOiolo'jlicke UUt<jli,-jie. Lief i, 1872, 
plate 1. 
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bones,' and naso-pliaryngeal polypi develope thcm- 
sdvea, which Voltoliui^ erroneously regards as causes 
of asthma. 

According to the observations of VerneuiF and the 
experiments of Ranvier,* the varicose dilatation of a 
vein always commences at its radicles. As the healthy 
nutrition and function of an organ depend, to a great 
extent, upon the integrity of its capiliaries, it is readily 
conceivable that profound changes of the surrounding 
tissues are liable to occur and actually take place in 
consequence of that dilatation ; for the increased 
pressure in, and the thinning of, the venous railiclea, 
favour the escape of serum and white blood-eor- 
puscles.^ The various "catarrhal" affections of the 
external and internal linings of the body, — the skin 
and mucous membranes, — ^are tlma the consequence of, 
and in their turn increase the tendency to, asthma. 

2. Diathetic Disorders.— The connection between 
skin-diseases and gout on the one hand, and asthma 
on the other, has been somewhat exaggerated and also 
perverted. The theory of Duclos and Trousseau, ac- 

^ Koblrauach, "Ueber d. Schiveligcwebe nn den Muachcln d. 
NiisenBchk'iraliaut. — MalleT'a Arc/iiv, 1853, p. 149, 

' Bie Anwendunff d. Galvano-Kaustik, etc. 4 Aiifl. Wieii, 
1872, p. 346. 

» Lobert, in Virchow's Uandb. Bd. V, Abth. n, Lief ii, p. 547. 

' Archive* de Pkysiolo'jie. S6rie ii, tome i, 1874, p, 456 tl ttq. 

6 Billroth, Die allg. chCrurg. FuthaU^gU u. Tkerapie. 4 Aufl. 
n«rlin. 1869. n. 584. 
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cording to which a "herpetic principle" in the blooJ 
attacks in a fitful manner, at one time the skin, at 
another the bronchial mucous membrane, la devoid of 
all positive proof. All the reported cases, upon which 
that theory relics, are certainly not conclusive in its 
favour. A bouse-painter suffers in 1S59 from eczema, 
which completely subsides; but in 1861 he has a 
dyspnoeal seizure. Moutard Jrartin observed a case in 
which an eczematous eruption was followed, at an in- 
terval of six years, " by asthma".^ What influence the 
cutaneous affection could have had in these cases upon 
the appearance of the dyspnceal seizures, ia beyond com- 
prehension. If, nevertheless, akiu-disoases and asthma 
are frequently associated, the reason of that occurrence 
must be sought in the nutritive changes, which, by 
the dilated venous radicles are produced in the exter- 
nal integument. "Eczema" of the lower extremities 
generally accompanies the varicose dilatation of their 
veins f but this vesicular eruption is only an indica- 
tion of the facility with which serum and white blood- 
corpuscles escape through the altered vascular walls. 
Under these circumstances, the causes productive of 
cutaneous affections find a very favourable soil for the 
display of their effect in the asthmatic. And, as ex- 
tensive congestion of the skin would necessarily pro- 
duce a collateral anseniia of the lungs, in the same 
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manner as, but much more efFectually than, a sinapism, 
— ^juilgiiig from the extent of the surface implicated, — 
the alternation between asthma and a derniatosia can 
be readily accounted for. 

A similar interpretation may, perhaps, be placed 
upon the association of gout and asthma. Both seena 
to be the co-ordinate results of the same constitutional 
cause ; for an absolute or relative plethora, such as it 
undoubtedly exists in both diseases, is sufficient to ex- 
plain the origin of the organic lesions of the lungs, as 
well as that of the articular aflfcctions. As regards the 
supposed retrocession of gout to the lungs, there is, as 
yet, no fully ascertained ease in which its characteristic 
deposit has been found in that organ. But if litbic acid 
were to accumulate in the lungs, there is little doubt 
that it would here produce the same effect as it does 
in the joints. 

3. Inheritance. — A hereditary element seems to be 
influential in the production of the asthmatic tendency. 
About forty per cent, of the patients state that sorae 
members of their fanulies had been subject to the dis- 
ease. Yet, in eleven out of seventeen cases, that here- 
ditary predisposition is traceable to grandfathers and 
grand m others.' Considering, however, the vague appli- 
cation of the term asthma, and the fact that atrophic 
emphysema, with its iuterniittent dyspnoea, is almost a 
physiological attribute of old age, no great reliance can 
' Ujdo SulU'v, op. cil., p. 110. 
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be placed upon tbo3e statements. This much, how- 
ever, 13 certain, that feeble parents produce a feeble off- 
spring, and that just as physiognomy and mental 
disposition are transmitted, so a peculiar weakness of 
texture and a deficient power of resistance to, and of 
repair after, injury, may be communicated from one 
to another generation. Where the paroxysms appear 
soon after birth, it docs not follow that, as Hyde Salter 
suggests,' the disease is congenital. A premature 
respiration of the foetus on its pa.ssage through the 
maternal canal may, by the aspiration of fluid, lead to 
atelectasis or bronchitis. 

4. Age. — The first ten years of life are most ob- 
noxious to asthma, and the reason is, that infantile 
bronchitis and catarrhal pneumonia, complicating 
measles and whooping-cough, are most frequent at 
that time. But, though the foundation of the disease 
may be laid at so early a period, its manifestation de- 
pends upon the extent and intensity of the primary 
afi'ection. In comparatively rare instances, the pre- 
disposition slowly develops, and declares itself only in 
youth and early manhood. At a more advanced period 
of hfe, the involution of the lungs, premature or in con- 
nection with that of the body in general, constitutes a 
very marked liability to the dyspnceal paroxysms. In 
old age, however, asthma soon loses its peculiar cha- 
racteristics, inasmuch as the intermittent is converted 
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into a permanent dyspnosa, while the anatomical 
lesions, upon which this depends, are readily dis- 
cernible. 

5. Sex. — Asthma is decidedly more prevalent 
among men than women. How far the wear and tear 
of the body, proceeding from habits and occupation, are 
accountable for its greater prevalence in the male sex, 
is not quite known. The supposition that those suffer 
most who moat expose themselves to the inclemencies of 
the weather, as, for instance, " costermongers, cabmen, 
and Covcnt Garden porters'V ia not borne out by 
facts. On the contrary, those who lead a sedentary 
and indoor life, supply the greatest contingent of 
asthmatics. The occupation, however, can have no 
bearing upon the question in the first ten years of 
life, where that preponderance of the male sex is 
already noticeable. It appears that the greater fre- 
quency of asthma in the latter is mainly due to the 
greater mortality of the female from whooping-cough.' 

6. Occ7fpah'o7i.~According to Hyde Salter's statis- 
tics/ about seven-ninths of the male asthmatics are 
gentlemen, and more than three-fourths of the female 
asthmatics are ladies. Thus the upper-middle and 
upper classes would seem to contribute more than 
three times as many cases of asthma as the lower. 

* Hyda SRlter, op. cit., p. 403. 

' Edw. Smith, .ir<r./,-CA.>Hr7. Transact., vol. 37. 1851. 
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Salter suggests that the greater frequency of the dis- 
ease among the better classes may be attributable to 
the promptitiule with which thoy bring their suffering 
UDiler medical coguizance. Much, however, is due to the 
medical and sanitary advantages which the children of 
the rich possess. They are thus enabled to pull through 
the catarrhal pneumonia that lays tlie foundation of 
their disease, and to survive as asthmatics; whereas the 
children of the poor, when suffering from that affection, 
are cut off at once/ Statistics of those who seek ad- 
vice at hospitals are not at hand. This much, how- 
ever, is certain, that chronic bronchitis, with dyspnosal 
paroxysms, which among the well-to-do ia generally 
called spasmodic asthma, is by no means of rare occur- 
rence among the poor. Still, it appears as if the chil- 
dren of the rich were more liable to catarrhal pneumo- 
nia than those of the poor ; for, while the latter pass, 
ill-clad and exposed to the inclemencies of the weather, 
through their whooping-cough, in the streets, with no 
other inconvenience than the temporary intcn'uption 
of their play by a fit of coughing, the former are con- 
fined to rooms, and are anxiouFly guarded against the 
access of air — the much-dreaded draught. The ob- 
servations of Bartels' tend to show that in badly 
ventilated rooms inflammation of the bronchi rapidly 



"Catarrh, Pneumonie."^ — Virchow's Arcliiv, vol. n 
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spreads to the pulmooary tissue. And Geigel' also 

states that, while the most neglected children suffer 
mainly fmm derangement of digestion, those better 
cared for are chiefly subject to pulnaoiiary affections. 

II. Immediate Causes. 

Tlie organic lesions previously described as forming 
tlic predisposition to asthma, are, it is needless to add, 
by themselves incapable of producing dyspncea. Not- 
withstanding the textural changes of the lungs, 
respiration continues to be undisturbed, and this 
perfect freedom of one of the mcst important func- 
tions, is mainly due to the beneficent activity of 
compensatory forces which here, as elsewhere, tend 
to the preservation of health, even under the most 
disadvantageous circumstances. Indeed, it may be 
said that the disease which inflicts the irreparable 
injury carries with it also the means of relief. How- 
ever considerable the reduction of the breathing 
surface may be, such respiratory arrears as might be 
expected to result from it do not exist. They are, on 
the contrary, completely balanced, partly by the 
greater volume of the blood which the hypertrophied 
heart propels through the pervious capillaries, and 
partly by the supplementary interchange of gases that 
takes place in the dilated vessels on the bronchial 

' Lfwtifke Yierteljahrsckrij'l /. ufftnitiche GesundlieiUpftage, toI. 
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surface, whore a ilelicate epithelium hnrdly opposes an 

obstacle to tluit process. Even when the failing 
action of the heart frustates to a great extent the 
present arrangement, there are nevertheless means hy 
which respiration is carried on without painful percep- 
tions to the patient. For with the diminished oxy- 
genation of the blood, the chemical changes become less 
active, and as the intensity of the respiratory changes 
is directly proportional to the vital energy of each 
organic element of the body, the supply therefore 
suffices for the demand. Such mutual adaptations 
Icatl to an adjustment that is perfect within pki/sio- 
logical limits, provided only time is allowed them for 
the accomplishment of their end. Much error has 
therefore been propagated as to the influence of food 
and sleep upon asthma. The normal modification 
which these produce in the respiratory function has 
been constantly supposed to be an efficient provocative 
of dyspnoea. But the facts that seem to warrant this 
assumption have been falsely interpreted. The in- 
fluence of food and diet in general, will be sub- 
sequently explained. For the present it suffices to 
say that sleep, as such, is by no means responsible 
for the nocturnal appearance of the dyspncea. Floyer 
imagined that his asthma was produced in that way, 
and many gratuitous theories have since then been 
advanced in support of his view as to the occurrence of 
the paroxysms at night. A causal connection between 
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theae events is so generally accepted that the fact of a 
dyspncea rousing the patient from hia sleep is supposed 
to be pathognomonic of a nervous disturbance. Hyde 
Salter thinks that slL-ep produces insensibility to res- 
piratory arrears and that it exalts reflex action.' Phy- 
siology affords no evidence in favour of this theory. 
What is known of the subject is that, during sleep, respi- 
ration is retarded, and the absolute quantity of carbonic 
acid exhaled is diminished by one-fourth or even more.' 
But these phenomena indicate merclj'' a temporary 
(ibatement of the vital energy in order that its activity 
may be increased through the day by the consumption 
of the oxygen that is stored up during the night. 

Those compensatory forces, however, have their 
limits. They prove inadequate in the face of an 
additional obstacle to respiration. In the healthy an 
impediment to the interchange of gases is readily 
overcome by means of the reserve fund, so to speak, 
at their disposal ; but in the asthmatic that fund is 
exhausted by its constant employment, even under 
physiological conditions, to maintain the balance 
between expenditure and supply. Hence, under such 
circumstances, a slight cause produces a dispropor- 
tionately great cflFect. 

Thus, the accession of an obstacle, however trifling 

' Op. eit., p. 198. 

' Scharling, quoted by Vicrordt. — GrumhUs it. Phi/siol. d. 
Mouchen. 3 Aiifl. Tubitijren, 18fi4, p. 552. 
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in itself, is eufficient to provoke an asthmatic seizure. 
Tbia, like evisry other form of dyspnoea, is primarily 
due to a disturbance of the interchange of gases. The 
want of oxygen and the accumulation of carbonic 
acid excite the centre of respiration, and from this 
stimuli are transmitted to the respiratory muscles. The 
pueumogaatrie nerves lessen the resistance which the 
" noeud vital" opposes to thstt irritation, and they dis- 
tribute the activity of the muscles in such a manner 
as to conduce to an eflicieut ventilation of the lungs. 
Section of the vagus, although profoundly modifying 
the respiratory mechanism, has yet no influence what- 
ever upon the amount of work which in a given 
time is performed by the centre of respiration,' 
Nor has irritation of that nerve any effect upon the 
medulla oblongata, unless this be prepared for it by 
the gaseous contents of the blood." 

The dyspnoea peculiar to asthma is distin- 
guished by its type. Expiration is relatively more 
difficult than inspiration. The reason is obvious. 
Inspiration is the result of muscular activity, so that 
the lungs yield to the traction which is greater than 
the resistance they are capable of offering. Expira- 
tion, on the contrary, is actively and mainly performed 
by the lungs themselves, and the want of their co- 
operation in this act cannot be fully compensated for 
by the aid of the au.\iliary forces. Now, the predls- 
' Ilosenthal, Athemliasfyitii'/eii, ttc., ji. TjIlJij. 
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position to aathma cousists of nutritive changes of the 
smaller tubes auil of the air-veaicles. These portions 
of the organ are truly the loci minimce resistentiw ; 
they are the parts firat and chiefly affected by noxious 
agents, and arc thus readily disabled iu the perform- 
ance of their function. The intensity of the subjective 
symptoms is in a great measure attributable to the 
same cause. Even in the healthy, an obstacle to 
expiration produces far fjreater distress than one tu 
inspiration, or to both phases.^ But here, the lungs 
are, on account of their diminisheil resistance, widely 
distended, and this ilistension considerably increases 
the difficulty of expiration.^ 

The immediate causes of asthma are numerous and 
of various kinds, but all productive of the same results 
— ubstructiou of the broufhi. They are exhibited iu 
the following table : — 

I. Hvi^unoiiiia aij.l ai.lf.iiiL >,( llie l.iiigs. 

. lulmUtion III' irritiiliuj; guHuH ; 



II ul* duat ; 



Cul latum! 
Ikl1o\ lai-alytiu. 



( Mc-tci.ri 



. StouoBih cftlie broiiclii 



j ForL'iyii bwlies. 

I Uuuijirestiiciii. 
" Puul Bert, op. cit., p. 413. 

" HorvArtli, "Ziir Ldira vi.ii ilor Kliistiuitiit," — CmtmlhUilt /. 
■I. UtilU. iVmv„fth.'/l., JJo. 1^, 187.!, 
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I. Hypereemia and (Edema. The dilateJ capil- 
laries, and more especially the vascular papillae, which, 
as above described, project from the surface of the 
mucous membrane, are for various reasons greatly 
susceptible to fluxionary byperoemia. Such tur- 
gescence readily causes occlusion of the bronchioles. 
The inspiratory traction, however, ia soon increased in 
force, so as to enable it to effect the entrance of air into 
the lungs. The dyspncea that nevertheless aceonipaniea 
the hypersemia is, therefore, due not so much to the 
absence of air as to the rapidity witli which the blood 
passes through the dilated capillaries. There is no time 
available for the interchange of giises, and the blood 
thus arrives at the pulmonary veins in almost the 
same condition as it left the pulmonary artery, A 
similar process takes place in the parotid, in which, 
after section of the sympathetic, the blood in the veins 
presents the arterial character. The arterial syatera 
is thus supplied with blood imperfectly oxygenated. 
Meanwhile, air continues to enter the lungs, whereas 
none, or very little, can escape from them. The thorax 
is giudually distended to its utmost limits and is held 
in the extreme inspiratory position by the tetanic con- 
tractions of the respiratory muscles ; the stimulus to 
these contractions being furnished by the carbonic acid 
in the blood. When the dyspntea has reached its 
clima.x, amelioration generally takes place. It appears 
that the carbonic acid in ihe blood causes contraction 
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of the pulmonary capillaries, either by irritation of the 
vaso-motor nerves or of the vascular walls.^ The cur- 
rent of the blood once being slackened there is now no 
obstacle to the ventilation of the lungs. 

This form of h}'per8emia is generally of short duration 
and docs not give rise to exudation. But when the 
left ventricle is incapable of propelling all the blood 
that by the increased affiux is brought to it, a passive 
congestion complicates the fluxion. In consequence of 
the greater pressure, serum now readily transudes into 
all the interstices of the lungs. Such cedema most 
frequently occurs in hydremia, especially of parenchy- 
matous nephritis, and arises also from the temporary 
increase of the volume of the blood by an excessive 
accumulation of fluid in the system.^ 

a. lieloxative. Fluxionnry hyperaimia is caused by 
irritants, which act directly upon the muscles or the 
ganglionic apparatus of the blood-vessels and causes 
tlicm to dilate. It ai'ises from 

1. The inhalation of irritating gases. Some 
asthmatics believe that the air of certain places is 
particularly obnoxious to them, and they attribute this 
injmiousness to subtle atmospheric conditions. There 
is no donht that every open or confined space, eveFy 
field, and every house in town and country, possess 
what may be called their own peculiar climate. But 
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nothing justifies the assumption that the normal 
variations of the atmosphere are capable of producing 
dyapucea, however delicate the bronchial surface maybe. 
The mystery that surrounds these cases can, howcver,bc 
readily solved ; for when the " iuserutfible differences of 
air" are responsible for the asthmatic seizures, their hurt- 
ful influence proceeds from the presence of irritiiting 
gases, Hyde Salter reports,'"Mr.C. has been asthmatic 
from bis youth, and suffered at times severely; but for 
the last four years, during which he has lived in the 
same house, has had no attack. Last week he removed 
his residence about four or five hundred yards, to a 
higher spot, but more closely built round, and very near 
to the exit of a sewer; the third night he slept in his new 
abode he had an attack of asthma, and is suffering from 
a repeated attack at this moment." The exciting cause 
of this case is bo evident as to need no mention ; yet 
the conclusion that is drawn from it is that " the change 
of locality here was only a distance of four or five 
hundred yards, but it was sufficient to light up the 
disease that had been in abeyance for years."' 

A temporary exposure to noxious gases, which, from 
decaying organic substances, or in the process of the 
various manufactures, are discharged into the open air, 
hardly produces an ill eff'ect, because the space is so vast 
and the movement in it so continuous that those vapours 
are rapidly diluted, and thus rendered harmless. Dys- 
1 Op. nL, p. 292. ' op. cil., {'. 393. 
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pncea, however, results when their ascent ia iiupeiled 30 
that a quantity of them remains within the zone from 
which the inspiratory current ia immediately drawn. 
In this way fog exerts its injurious influence on the 
diseased raucous membrane of the respiratory passages; 
for, besides ill defined hydrocarbons, it contains large 
quantities of ammonia, of which Bousaingault once 
found the enormous proportion of one grain in thirty- 
five ounces of the condensed water.^ Considering that 
the injection of a few drops of ammonia into the 
bronchi causes the most intense pneumonia, the irri- 
tating effect produced by fog is readily intelligible. 

The air of bed-rooms, especially in the winter, proves, 
].)eihaps, the most frequent cause of the "nocturnal" 
iisthuia. Notwithstanding tbe diminished energy of 
all the vital changes during sleep, at least one thousand 
cidjic feet of air pass every hour* through the lungs, 
iind return from them charged wiih more thau four 
per cent, of carbonic acid, and completely saturated 
with water vapour ; and the expired air contains 
ammonia, probably from decayed teeth, or from 
particles of food decomposing in the mouth, also 
hydrogen, hydrocarbons, and sulphuretted hydrogen, 
which in consequence of a faulty digestion may diffuse 
themselves into the intestimd veins, and be eliminated 

' Bob. Aiigua Smith, op. cit., p. 2^6. 

* Krieyiir, "Utb. Euiali^lniiit; d. eutziiuUI, ii, ficberiiiU'toii Kmnk- 
htiU^u''.— ^tiVaJ,./. liiohi/ir, ISG'J. 
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by tlie breath.' Tbe products of perspimtiou and those 
derived from the combustion of caudles, lamps, or gas, 
contribute in their turn to increase the insalubrity of the 
place. It ia known that the air which contains one 
per milJe of carbonic acid ia irrespirable, and ita injuri- 
ousnesa is due, not so much perhaps to that gas itstdf — 
which when pure, may without harm indeed bo inhaled 
in a somewhat larger quantity than is then present — but 
to the organic substances which always accompany it. 
Yet even a slight excess of the pure carbonic acid 
causes turgescence, a sensation of heat and pricking 
in the conjunctival and respiratory mucous membranes, 
while at the same time it increases the cutaneous 
and mucous secretions/ In the presence of organic 
substaneea, however, a much smaller quantity of it 
becomes highly irritative. The inflamed mucous 
menibrane of the respiratory tract seems particularly 
susceptible to its iufluenee, and Haukc is led to con- 
clude that the coughing fits of pertussis arc traceable 
to that source.^ The manner in which the organic 
substances act is aa yet obscure. If it were permis- 
sible to speculate on the subject, the ilyspucea, which 
they undoubtedly produce, may perhaps be attributed 
to the " oxysulphide of carbon", which, according to 

' Joh. Itanke, op. cU., pp. iTS, 482. 
' Hermunn Euienberg, -j/j. eil., p. 67. 

' " luhalatioiiB Veraiidiu rnit V(;rsclLii.'(]i;tii,Li (jiLSiirtiii bt'i TuasU 
1,-uuvulsivn."— y((Ai4./. Riudtrlmlk.-, vul. v, IJufl I. IbGii. 
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Radziewsky,' arises from putrifyiag organic sub- 
stances, and 13 widely spread in nature. Eadziewsky 
himaelf, on iiihaling osysulphiJe of carbon, imme- 
diately felt a. pressure ou the bead, a tendency to vertigo, 
and constriction across the chest; there was, moreover, 
the sensation as if the air-passages were obstructed. 
He soon, however, recovered ou exposure to the 
open air. Esperimenta on animals gave the same 
results — dyspnoea and great distension of the thorax. 
Now, however large a bed-room may be, a few 
hours' occupation of it will render it insalubrious in 
the manner just mentioned, unless the air be con- 
stantly renewed to the extent of at least two thousand 
cubic feet per hour and person. How imperfect 
even such ventilation must be, as regards the removal 
of the gaseous impurities, in comparison to their 
dilution out of doors, is evident from the fact that 
here more than six millions cubic feet of air are 
available for the purpose." Unfortunately asthmatics, 
as a rule, adopt no measures for the supply of fresh air. 
They rely on natural ventilation, or persuade them- 
selves, if this matter even receives their attention, that 
opening the door of the bed-room is all that is wanted. 
But the consequence of that neglect is that on account 
of the slow diffusion of gascs^ the patients are sur- 

' "Die giftigeii \Yitkungeii d. Koli]euoxj-snlfids."^Virulio\v'H 
ArJiiv, Bd. 53, 1871, p. 370 ct seq. 

^ Joh. Raiikc, loc. cil. ^ Kob. Aug. Smitli, op. dl., p. 536. 



AND ETTOWGY. 141 

rounded by the noxious exhalations which tbey 
themselves produce. As the temperature of the room 
is raised by respiration, foul gases from kitchen 
sewers and other sources are thus attracted into the 
room more readii)' than fresh air. After several hours, 
the atmosphere becomes so vitiated, that respiration ia 
impossible ; so that towards morning the patient is 
roused from his sleep by an attack of asthma, and 
he is forced to seek relief at the open window. 

2. Inhalation of Dust. Foreign bodies, of dif- 
ferent kinds and in various quantities, are at all times 
present in the atmosphere. The dust in the open air 
ia composed chiefly of inorganic particles, and amounts, 
as for instance in the streets of Paris', to about one- 
sixth of a grain in every cubic foot. Indoors it 
mainly consists of organic substances and more 
especially of living organisms, whose development and 
multiplication hero meet with favourable conditions. 
So long as those solid particles are undisturbed and 
are permitted to follow their own gravitation their 
tendency is to settle on some object, and thus far 
they are harmless. But when an external moving 
force returns them into the air, they may be brought 
within reach of the inspiratory cuiTent, and thus made 
to enter the air passages. Their effects vary according 

' TiBHODdier, quoted by Eduard Lichtenstein, " Ein Stiickchen 
Sfientlicher Geaundfaeitspflege, etc," — Berl. Klin. Wocheruch., No. 

. -4^ ia». 
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to their nature and quantity. Fragments of coal, 
of iron, of stone, and of glass lacerate the mucou8 
membrane ; hairs, feathers, fibres of wool and of 
cotton, once impregnated with moisture, finnlj ad- 
here to tLe secreting surface, and produce great 
irritation. Infusoria, of which fifty-six species have 
been observed in the air, jire raised by the wind from 
drjang waters and carried great distances ; and though 
apparently dead, they begin, in contact with the mucus, 
to loosen the covers which enclose their withering 
bodies and probably regain a new vitality.' Algoid 
cells and fungi are particularly abundant in ill-venti- 
lated rooms ; living, and ready to undergo development 
on meeting with suitable conditions, they nipidly 
germinate, or are already germinating, when they are 
deposited in the air-passiiges ;' some of them form 
a mycelium or masses of toruloid cells ; others 
produce their characteristic heads of fructification. 
One circumst,ancc connected with the life of fungi 
deserves here, perhaps, a passing notice. On watching 
Botrytis cinerea, taken from a rotten apple, Rind- 
fleiach found that the formation of its spores took 
place only at night. Subsequent observation has fully 
confirmed this exclusively nocturnal growth. The 

1 Humboldt, Anticlil d. Natiir ; quoted by Ehrenberg. Abkdl. 
rf. Koaii/l. Akad. d. WUsentch. Berlin, 1872, p. 233, el geq. 

' Ciiuningliam, "MicroBcopic Examination of Air." — Ninth A ii- 
nu-d I!>-)'orl of ike Sanilnr;/ Commissvmers. Calcuttn, 1872. 
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want of light ha<l not the same effect, for the aporc3 kept 
in darkness did not proliferate,' But whether the 
organic, substances that accumulate during the night 
in confined places, have any influence upon that 
phenomenon, must for the present remain a matter of 
conjecture : much leas ia there ground for supposing 
that the nocturnal appearance of the dyspncea is con- 
nected with the greater vitality of those fungi at the 
time. 

However, the result of such inhalation is invariably 
the same — fluxionary hyperiemia, anil even inflam- 
mation, of the affected portion of the mucous membrane. 
The colda which drauf/ht.s produce arise in that way. 
It is the current of air that lifts the partielea of dust 
from carpets and curtains, from walls and furniture, 
and brings them in contact with the lining of the 
respiratory tract. The serious affections of the lungs 
which develope themselves from a prolonged expoaure 
to foreign bodies in the air, are exemplified by the 
diseases to which knife grinders, masons, weavers, and 
other operatives are especially subject. Little regard, 
however, is paid to the " invisible uastiness", aa 
Professor Tyndall^ calls it, which constantly exists in 
ill ventilated rooms. The bronchitis so often attributed 
to " cold" ia, in reahty, due to the inhalation of frag- 

' " Ueber d, niedereii Or(};ftnismon." — Xirchow's A rchiv, vol. liv. 
1872. 

* "Dmt and Disease."— Brituk MtdicalJotirna!. 1870,p.ll8 
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menta of glass and atone,' which, on post-mortem ex- 
amination are found in the air-passnges, or to the fibres 
of wool which are seen in the larynx and appear in the 
sputa.' Organic substances are even more powerful. 
The influence of Chfetomium datum and Penicillium 
glaueum has already been mentioned.'* The accidental 
inhalation of a small quantity of flax meal has been 
known to produce intense bronchitis and dyspnoea.* 
The dust-like spores of a large puff-ball caused in the 
same way so great irritation of the air-passages that 
the patient was confined to his room for several days.* 
In isolated instances the appearance of an asthmatic 
seizure may be directly traced to foreign bodies in 
the air, such, for instance, as mustard, and ipe- 
cacuanha powder. In the majority of eases, how- 
ever, the exciting cause escapes detcctiou. But it is 
well to remember that asthmatics arc particularly 
susceptible to that kind of irritation. Not only is 

' F. Pouchet, " Recherches aiir les corps introdiiits par I'air dana 
les organs reapiratoirea dea aiiimaiix." — Gompt. Rtnd. I860, torn. 
1, p. 1121 tl st'^i. 

^ Sommerbrodt, " Nachweia einer neuen Uranche z. Erkrank- 
ungen d. AtliinungBurgane." — Berlin. Kl. Wxhentch., No. 7, 1870. 

' Blackley, op. cil., p. 58. 

* Ucnry Kennedy, " A Case in which a Diseaac like Measlea 
arose from an Unuaiial Cause," — Dublin Quarterly Journai of 
Medial Science, vol. sxxviii. 18G3. 

^ M. C. Cooke, Fvngi ; their A'a/ure, Influence, and Utet. 
Kdited hy tho Rov. M. T). Berkeley. London, 1875, p. 216. 
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their respiratory surface alwaya more or less diseased, 
but the chronic congestion of the nasal mucous mem- 
brane, or the presence of a nasal polypus, forces them 
to breathe through the mouth, and thus deprives them 
of the important filtering apparatus. When the nose 
is pervious, foreign bodies do not reach further than 
the pharynx ; but when that canal is obstructed, they 
readily enter, not only the bronchi, but are found also 
in the substance of the lungs.' Pulverulent bodies 
penetrate even to the bronchial glands.^ 

The inhalation of pollen gives rise to the peculiar 
symptoms known as hay-fever or hay-aathma. Ever 
since attention has been directed to them, their origin 
has been connected with the hay season, but haa been 
erroneously attributed to the influence of heat and 
light, or to the odour of certain plants. Mr. Wyman 
persists in this error, and still maintains that hay- 
asthma is a purely nervou.'? aficction.^ But the re- 
searches of Dr. Blackley' have conclusively established 
the dependence of the disease upon the presence of 
pollen in the air. He found that from the end of May 
to the end of .Tuly, the atmospliere of certain localities 

• Foumi^, "De la penetration ties corps pulvemlents, gaze\i», 
volatiles, BoHdos," etc. — Vl/nion MkHcnU. 1861, tome xi, pp. 
582, 508. 

' KnaufT, "Dub Pigment d. Heapiratirinsorg." — Virchow's Arch. 
Vol. xixix, 1867, p. 419 et eeq. 

* " Aiitumuftl Cntftrrh."--5ortoii Mejl. and Surf/, ^ourn., August 
19, p. 209, 1875. * Op.eit. 
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contains pollen grains in varying quantities. A small 
portion of that substance, even less than one-two- 
hundredth of a grain in weight, causes, if directly 
applied to the mucous membrane of the nose, within 
five minutes, occlusion of the nasal passages ^vith 
sneezing and lachrj mation. The inhalation of a larger 
portion of it is invariably attended by a sharp attack 
of asthma. The severity of tliis abates with the dimi- 
nished production of the agent, and disappears alto- 
gether when this ceases to be generated. This irri- 
tating efiect is possessed by the pollen of all plants, 
but more especially by that of the Graminacese, or 
among the cereals, by that of rye. 

The action of pollen upon the mucous membrane 
may perhaps be explained by its behaviour in contact 
with water-vapour, and also with mueus.^ Under the 
microscope, pollen appears as a simple cell, with granu- 
lar contents, and a cell-wall, consisting of an outer and 
an inner membrane. The estine is coated with an 
oleo-resin, of a rich amber, or, at times, a pale straw- 
colour, and contains several slits or pores, across which 
the intine is stretched so as to impede the escape of 
the granular matter. It does not appear that the 
oleo-resin has any specific action bej^ond enabling the 
grains to adhere to objects to which they may ap- 
proach. On the addition of fluid, the cell is distended ; 

' Fr. Luhe, " Zum UQxifichcr/'—jDeiifeefi. Arch. /. Klin. MedU. 
Vol. liv, H. in aud iv, p. 426 tt seq. 
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the inner membrane projects through the slits of the 
outer in the shape of small mastoid processes, to which 
the granules are attracted. A further distension causes 
the membrane to burst, and the granular contents are, 
with a considerable force, ejaculated into the surround- 
ing fluid. These granules irritate the mucous mem- 
brane, especially the mucous glands, and reappear 
finally in the sputa, resembling zooglcea masses.* 

Dr. Salisbury^ attributes the cause of hay-asthma 
to the presence of an animaleular organism, the asthma- 
tos dliari/f. This parasite ia said to inhabit stagnant as 
well as running waters, and to develope itself also on 
fermenting organic matter. It is said to be spherical or 
oval in shape, and to consist of a simple sac, with 
one or more large nuclei, and many smaller granules 
of various sizes. The sac itself is armed with cilia, 
and, between them, with a long proboscis. The young 
are developed within the parent cell, and are discharged 
from the end opposite the cilia. Dr. Salisbury's state- 
ments, however, have not yet been confirmed by any 
other observer. 

E. Lewy' observed asthmatic seizures as an isolated 
affection in 26 out of 1,186 cases of saturnismus. He 
attributes the dyspncea to the lead dust, which, from 

1 Lahe, loc. cit. 

! "Infusorial Ciitarrh and Asthma." — Hiillier'a Zeilschrifl fiir 
Pamtittnkwide, vol. iv, Heft i, 1873. 

* " Selteoe Formen d. Bleivorgiftung." — Oat. ZeiUdi. f. prak. 
Htilt., vol. vi, p. 27, 1870. 

$.2 
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the packing of white lead and the cleaning of type 
cases, escapes into the air. The inhalation of the lead 
dust is immediately followed by dyspnoea, palpitation, 
stitches in the diaphragmatic region, and cough. Id 
from six to seven hours the typical attack of asthma 
is developed. Lead appears to contract the vessels 
upon which it acts, while those that escape its infiuence 
become congested. 

3. Thermal iitjiuence. — -There is a widespread belief 
that "cold", by inducing bronchitis, is a frequent pro- 
vocative of asthma. Every patient knows instances, 
where he himself or his friends suffered from dyspncea, 
which he could account for only by a loss of tempera- 
ture. His opinion fully accords with the prevalent 
doctrine on that point. Clinical observers of the high- 
est repute constantly advert to the danger of a chill, 
and maintain that, even in well appointed hospitals, a 
patient in bed may " catch cold" (Lebert). Indeed, so 
powerful and so ubiquitous is this agent, that, accord- 
ing to the text books of medicine, it is at the root of 
almost all diseases, from ccrebro- spinal meningitis to 
diarrhcea ; from acute rheumatism and endocarditis to 
a sneezing fit. 

Formerly it was supposed that a chill checked the 
cutaneous perspiration, and that an excrementitious 
substance, retained in the blood, produced inflamma- 
tion of internal organs. The varnishing of animals, 
and the serious symptoms that generally follow these 



AND ETIOLOGY. 149 

experiments, unless proper precautions are takeu, were 
fluppoaed to confirm that opinion.' No poiaonouB sub- 
stance, however, was found in the blood, and it was 
Boon admitted that the symptoms of varnishing do not 
correspond to those of " colds". That theory therefore 
was abandoned. At present the cause of the disease 
is sought in disturbances of the economy of beat. 
Two different views are held on the subject. Accord- 
ing to the one, a sudden change of temperature, how- 
ever slight it may be, produces one-sided radiation of 
heat, and leads through the vaso-motor nerves of the 
skin to circulatory derangements of internal organs. 
Professor Petteiikofer insists on the suddenness with 
which the loss of temperature is effected. The differ- 
ence between the rapid and the gradual abstraction of 
heat may, in his opinion, be compared, so fiir as the 
results are concerned, to a man going or falling down 
stairs.* But if one-sided radiation had really such in- 
jurious consequences, there could not be a more danger- 
ous instrument than a fan in the hand of a lady. As a 
matter of fact, it is not so dangerous as alleged ; and the 
reason is that if, adopting the simile, the man were of 
caoutchouc, or,at any rate, provided with the same elasti- 
city as the regulators of temperature are endowed with, 
it would be perfectly immaterial, so far as the conse- 

' Edenbuizeu, Zeitich. /. rat. Medit., C. xvii, p. 35. 
* Satiehungeji d. Lvft. z. Kltidung., Wohnung und Budtn. 
Brftunschweig, 1872, ]j. 73 tt seq. 
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quences are concernecl, in what manner he deacenda. 

Rosenthal' equally regards the suddenness of the 
changes as the cause of " cold". His experiments led 
him to conclude that when an over-heated animal, in 
which the cutaneous capillaries are paralysed, la sud- 
denly exposed to a lower temperature, the blood is 
rapidly cooled, and in that condition it is returned to 
the internal organs. It then produces inflammation of 
those parts that are "loci minoris resistentiae". In man, 
a rise of temperature follows the application of cold 
to the heated surface,^ and there is little doubt that 
the same law holds good also in animals. But the 
mdden return of the blood implies a contraction of 
the cutaneous vessels ; and, as their paralysis is essen- 
tial to the cooling, there cannot be a great loss of heat; 
or, if the vessels were paralysed to the extent that 
they have lost their physical property of contracting 
upon the application of cold, no blood could be re- 
turned from the surface to the centre. Without 
entering upon the questions that are involved in this 
subject, it suffices to say that over-heated {i.e., febrile) 
bodies do not catch cold. A reduction of their tem- 
perature tends to re-establish the healthy balance. The 
success of modern anti-febrile treatment is baaed upon 

' Ziir KeriTUnUs d. Wdrmeregulirung, Eriangen, 1873. 

* Liebermeister, Ueher WarmereguUrnHg «. Fieber; Volkniimu'8 
Samml., No. 19, p. 121 ; Garrod, Journ. of AiiaU and PhytioL, 
1872, No. ii ; Sohmidt'B Jnhrb., clxiii, p, 93. 
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that principle, which a thousandfold experience has 
shown to be correct. 

According tc another view, " colds" arise from an 
appreciable loss of temperature, such as is produced 
by currents of air and copious evaporation from the 
perspiring skin.^ Hirsch concludes that " colds" are 
most frequent when the temperature and the dew- 
point of the air approximately coincide, as in spring 
and autumn.^ The opinion of Hirsch is, at any rate, 
based on very extensive statistics ; and it is deduced 
from incongruous facts, which allow no other generali- 
sation. Yet meteorological reports, on however vast 
a scale, are alone insufficient to solve this obscure 
problem. At the present stage of civiHsatiou, every 
individual creates for himself, or otherwise obtains, an 
atmosphere in which he thrives or decays. The state 
of the weather wUl undoubtedly affect, in a different 
manner, the inhabitant of Belgravia and of Bcthnal 
Green. Both may bestow the same anxious and 
efficient care to ward off the cold ; yet, while the one 
escapes unhurt, the other catches bronchitis. The 
influence of the weather would here be very remote. 
Its inj uriousness would be admissible only if it could 
be shown that those who moat expose themselves to 

' Fricdrich Folk, Ueber FnUlehung von Erkdltunga - Kronk- 
heiten; ReicLert u. Du Boia- Key mo nil's Arch., 1874, p. 159 el geq. 

^ Uandb. d. hiilor.-gtoijraph. Pathologic. Erlangen, 1862-1^64, 
Bd. ii, p. 2-19. 
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tbe supposed cause, are also the most frequent sufferers 
of its assumed consequences ; and herein statistics uot 
only fiiil, but prove just tbe opposite. 

These considerations are dictated by what daily 
experience suggests, aud they are decidedly adverse 
to the prevalent doctrine. It is needless to refer to 
those well known inatanccs where delicate as well aa 
Btroug persons daily sustain, deliberately or uncon- 
sciously, considerable losses of temperature. Yet in no 
single instance has such loss a/o;ie produced inflamma- 
tion of an internal organ. The questiou is not whether 
cold can, under uo conditions, be hurtful. Nobody 
doubts that, if an animal be kept in a tin box sur- 
rounded with ice, the temperature of the body will 
decrease to 18 or 20° C, and that death may thus 
ensue from paralysis of the heart and onlema of the 
lungs.' These are experiments that happily have their 
counterpart but rarely in practice. But that is not the 
point at issue. The supposition is that if a few square 
inches of skin were denuded of their customary cover- 
ing, and exposed even to the warm temperature of a 
room, the consequence would be an inflammatoiy 
affection of the muscles or of an internal organ.* Let 
the worst that may, happen in such a case. Let the 
lilood in that circumscribed space, and even to a 
certain depth, exchange its temperature with that of the 

' Waltlier, Virchow'a Arc/i., vol. isv, p. 414 et stq. 

" Scit;i, 111 Zicuiasen'h Cj/c/i-i-ntlia, vol. ivi, p, 232, f' ""/■ 
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atmosphere. Let the vessels at that spot be contracted, 
aoJ the mass of blood in other organs be corrcspoud- 
ingly increased. Wliat can follow from all this ? The 
body produces more heat than it can retain, bo that 
the loss is readily compensated. The increase of the 
vascular pressure would not sensibly influence even 
that of the muscles of the extremities, where such diffe> 
ences are generally balanced ; and since ligation of the 
abdominal aorta does not produce hyperiKmia of the 
lungs, it can hardly be expected that the quantity of 
blood displaced from a few square inches of skin could 
have that effect. Granted even that a hyperajmia re- 
sulted, there is still a wide difference between the tem- 
poraiy turgescence and inflammation. But facts are 
altogether opposed to that theory. jLirgenssen rapidly 
reduced the rectal temperature of a man to 33° C. ; but 
this man, neither at the time nor subsequently, felt 
any inconvenience from the experiment to which he 
submitted himself.' Another, having spent a whole 
winter's night in tlie open air at a temperature of — 6° 
C, is brought to the hospital with a rectal temperature 
of 24° C. ; and within thirty-six hours he leaves the 
institution in perfect health (Nieolayseu). Conceding 
that the favourable issue of both these cases may in a 
great measure be attributed to individual peculiarities, 
still it shows not the less that the fatality generally 

' Dit KiiriieiiniirnK d. gauiiJcn Mrnnclten. Leipzig, 1873, 
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ascribed to cold is greatly exaggerated. There is, of 
course, the uDanimous assertion of almost all patients 
that they can distinctly trace their disease to the in- 
fluence of that agent. But much of this opinion is, 
doubtless, due to the circumstance that the laity and 
physicians are accustomed to consider the presence of 
a bronchial affection, more especially, as a cogent proof 
that the patient must have caught a cold. And under 
these circumstances it is not difficult to recall the occa- 
sion when the cooling has taken place. Much, however, 
is attributable to this, that all inflammatory affections, 
whether slight or intense, local or constitutional, are 
ushered in, or are often for days preceded, by chilliness 
or rigors, while the causes of these {i.e., the local 
changes) only subsequently appear. No disease is at- 
tended by more pronounced constitutional symptoms 
than pharyngitis; and here the febrile movement, cold 
followed by heat, is felt for days before the difficulty in 
swallowing is noticed. Thus the first expression of the 
disease is often taken for its cause ; and this mistake 
will be readily intelligible from the disagreeable sensa- 
tion which cold in general occasions. 

Is then the economy of heat really disturbed so 
easily as supposed ? Are the regulator of the tem- 
perature so powerless towards even a slight disturb- 
ancel Surely the regard to the compensatory forces — 
the operation of which no organic processes exhibit in 
80 striking a manner as those connected with animal 
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heat, — suggests a negative reply. Amidst the most 
varying external and bodily conditions, the healthy 
organism preserves its own daily temperature at an 
average height of 37.2° Cent. Within wide limits, 
every loss of heat is compensated for by an increased 
production, and every excess of heat is rectified by an 
increased expenditure. This regulation proceeds from 
an escito-caloric and a moderating centre, to which 
themial stimuli are probably conveyed from the peri- 
phery.' But it is carried out by the cutaneous capil- 
laries, and here it is subject to the physical laws of 
temperature : cold contracts the vessels of the skin, 
and forces the blood to the centre, or rather into the 
muscles ; heat, on the contrary, dilates the vessels 
and favours perspiration. 

■ It depends therefore upon the energy of the vital, 
functions and the persistence and intensity of the dis- 
turbing element, how far the limits of the compensation 
reach. It is evident that those limits must neccsssarily 
varj' in different individuals and at different times. 
Upon the whole, the body is better able to withstand 
cold than to dispose of its superabundant heat. The 
living organism produces, irrespective of food, two 

1 Riihrig u. Ztintz, " Ziir Theorie d. Wiirmercgiilation. " — Arc/t. 
/. J. ffM. PhyiioL, Bd. iv, 1871, p. 57 e( stq. llicgel, "Ub. d. 
EinSusB d. CeiitralnervenajBtenia auf dio thicriaclie Warrne." — 
Areh.f. d. ga. Phytiol., vol. v, 1872, p. 629-670. 
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million calories in twenty-four hours ; and this supply 
may be maintained or increased by various means, so 
as to meet every conceivable emergency, Tlie difficulty 
at times is, as already mentioned, to remove the surplus, 
which, if accumulated in the body, would, in twenty- 
four hours, raise the temperature to the fatal degree of 
48° C} The efforts in one direction are invigorating ; 
those in the other have a debilitating effect. The 
local action of beat and cold presents the same differ- 
ence, inasmuch as a slight increase of the temperature 
is destructive of the tissues, while even a considerable 
reduction of it merely renders their vitality latent. 
The frozen muscles of the frog retain, when thawed, their 
electrical irritability (Kuhne). A comparatively slight 
increment of heat, on the contrary, coagulates the myo- 
sine of muscles and destroys their vital properties. 
Similar changes are observed in the blood ; extreme 
degrees of cold are to the life of the red blood-corpuseles, 
far less prejudicial than is even the febrile heat of the • 
body.* A rabbit's ear may, with perfect impunity,^ be 
exposed to a temperature of — 6° C. for from twenty-five 
to thirty minutes. Its exposure to a temperature of 
from + 4 G to + 4 9° C, is attended by cedema of the sur- 
rounding tissues, and at + 50°C. the emigration of white 

' Liebermeister, loc. cit. 

' SlanasBein, loe. cil., pp. 25 und 28. 

■' Cohnheim, jVette U-ntersuclmngeti iiber J. Entziindung. Bi^rliii, 
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blood-coi'pusclea commences.' The reaction of a rabbit's 
ear naturally differs from that of a human lung, and 
the changes observed in the former allow no such direct 
inference as those that may occur in the latter. Still 
these experiments justify the conclusion that the 
"cold" to which the lungs are exposed cannot pos- 
sibly have the noxious consequences usually attributed 
to it. 

Although the injurious influence of cold has been 
grossly exaggerated, yet it cannot be denied that 
asthmatics may suffer from dyspncea, in consequence 
of a considerable loss of their temperature. Their 
organs of respiration and circulation would not only 
be greatly taxed, but might even fail to meet the con- 
sequent increased demand for oxygen.* In what 
manner the pulmonary surface is, under such circum- 
stances, affected, is not quite known. The face and 
hands of delicate individuals exposed to cold become 
cyanotic, because the arterioles are contracted, and the 
veins are gorged. But it is impassible that in the lungs 
the arteries can be so contracted or the veins so gorged, 
as to produce the same degree of cyanosis. For, not 
only is the inspired air warmed on its passage through 

> Cohniieim, ilml., p. .J4. 

' LeithteiiHtcrn, " UelitT daa VuUimcn li. iiiiter vcrscliieticnen 
Umatiinden auHgenthiueten Liift." — Zeiltc/t. f. liUdug., 1871, Bd. 
vii, p. 179 ei %eq. Speck, " Unteraiith. Jiber Saueretoffverbraucli", 
etc. — Virchow'B Jahrtebericht, 1871, vol. i, p. 67 et req. 
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the nose, but the bronchial surface is far more vascular 
than the skin, and much nearer to the centres of the 
production of heat.' 

Over-heating is a more potent and also a more 
frequent cause of dyspncea than cold. It is well known 
that asthmatics greatly suffer in hot and sultry weather. 
Trousseau considers asthma as a disease most preva- 
lent in hot climates and in the summer ;^ but his 
observations are not quite to the point, inasmuch as 
thoy include also hay asthma, which he ascribes to 
heat and light, instead of the inhalation of pollen. The 
dyspncea must be attributed to the imperfect disposal 
of the superabundant heat when the warm atmosphere 
is saturated with moisture. The pulmonary surface 
is probably then in a similar cedematoua condition as 
the skin. The heated blood irritates the centre of 
respiration,^ and also that of the vagus (Cyon). The 
volume of the expired air increases, but the exhalation 
of carbonic acid diminishes, not on account of its de- 
ficient formation, but because the oxygen loses, in a 
ratio corresponding with the rise of temperature from 
0° to 37° C, the power of expelling that gas.' 

' Albert u. Strieker, " Untereuch. iiber d. Wiirmeokonomie d. 
Hcrzena u. d, Lungen". — Wiener Mediz. JahrbueAtn, 29-50. 
' Op. eit., vol. ii, p. 452. 
^ L. Goldstein, Ueber Wdrmedi/spnce. VerhanJl. d. pliytik-medit. 

Geielhch. mWunburg. Neue Folge, Bd. ii, 1872, pp. 156-109. 

* Donders, "Lc chimiemo do la Reapiration", etc. — Archivft 
NeerlaiiJ, vii, p. 193. Virchow's J-ihreKl>erie)il, 1873, p. 161. 
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Over-hoating is not a less active cause of nsthma in 
the winter season. There are nuraeroua peraons, in all 
stations of life, who at all times consunae more than the 
necessary quantity of food, who, particularly in the 
winter, over-burclen themselves with warm clothing, 
and spend their time in hot and ill-ventilated rooms 
at the fireside. That food, and d, fortiori an excess of 
it, as well as the products of the faulty digestion, do in- 
crease the bodily temperature, has been abundantly 
ascertained by exact thermoraetric measurements. 
Besides, the flushing of the face, the throbbing of the 
arteries, and the palpitation of the heart, from which 
those individuals generally suffer after meals, suffi- 
ciently indicate a febrile movement. Yet the disposal 
of their superabundant heat is a matter of considerable 
difficulty. The loss from the lungs is slight, because 
the air of the rooms is thoroughly warmed. The skin, 
even if no thick layer of subcutaneous fat impedes 
radiation'— and the obese are the most numerous among 
that class of persons- — is, on account of the great amount 
of clothing, surrounded by an atmosphere of almost the 
same temperature as that of the body. Among those who 
seek advice at hospitals, it is often seen that even the 
robust men are in the habit of wearing in the winter — 
1, a thiek overcoat; 2, a frock coat ; 3, a thick waistcoat; 
4, a flannel shirt ; 5, a flannel vest ; and 6, a chest pro- 

* F, Kluge, " Untersuchimgen ubcr d. Warmeleitung der Haul". 
—Zeil$ekrift f. Bioloff., Bd. i, p. 73. 
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tector or " cat's skin", all these " to keep their chest 
warm". And the same anxious care is bestowed upon 
the clothing indoors. Under these circumstances nature 
relieves itself by copious perspiration, and thus, by the 
evaporation of the perspired water, endeavours to 
reduce the temperature. The disagreeable sensations 
that are apt to arise from this cooling process, are re- 
garded by the patient as a sure sign that " he must 
have somehow caught a fresh cold". And such is the 
vicious circle, that the means which he now adopts to 
combat, only increase the evil. But although the re- 
gulators of the temperature succeed in preserving it 
for a length of time at its normal height, there is little 
doubt that they ultimately succumb to the prolonged 
strain upon their energy. This failure will not appear 
unexpected, if it be remembered that the main spring of 
that regulation are the cutaneous arterioles, or rather 
their muscular coats, whose continued relaxation would, 
even in the absence of any other cause, greatly derange 
their nutrition. If this much be admitted, it is need- 
less to trace the steps that lead to the retention of heat 
in the body — a truly sub-fehrile condition. Now, it is 
known that in insolation, death is due to the degenera- 
tion of all parenchymatous organs, and especially of 
the heart.' The danger in acute infectious diseases 
arises from analogous causes. Experiments on animals, 

' Obemier, Der HiUtcklag., 1857, (juoted by Wagner; AUgem. 
PaOialume. 1868, n. 84. 
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by exposing them to a high temperature for some 
time (37° C. for thirty-six hours),' are attended by the 
same results. Not only the liver, the spleen, and the 
kidneys, but the entire muscular system, including the 
coats of the arterioles, undergo fatty or similar de- 
generation, these changes being then particularly 
marked in the substance of the heart.' As such 
derangements of nutrition are invariably produced by 
a high temperahtre of only a short duration, it cannot 
be doubtful that the prolonged action of a lesser de- 
gree of heat must have similar consequences. Indeed, 
it appears that such is the case in those who most 
emphatically declare their susceptibility to "catching 
cold". One acquainted with their habits of life, will 
readily concede that they seldom or never give cold the 
least chance of exerting its injurious influence, but 
that they suffer from the consequences of overheating. 
Their vessels are dilated and degenerated ; serum, and 
even white blood-corpuscles escape on the shghtest 
provocation. A heated room, the irritating gases — the 
products of respiration and combustion, such as accu- 
mulate in the air of a theatre — and the dust which 
a current of air, the drauijht, raises from the ground : 

' Litten, " Uebcr d. Einwitkiing erliiihter Tenipemturen nuf 
den OrgauismuB."— Virchow'8 Arch., vol. Ux, 1877, p. 12. 

', Iwaflhkewitsch, " Ueber d. patbol.-aaatom. Veraiid. d. par- 
enchjm. Organe unt. d. Eiufl. hoher Teniperat." — Virohow'a 
Jahrah., 1870, vol. i, p, 179-. 
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these suffice to produce the supposed effects of " catch- 
ing cold''. 

h. Collateral. — As the collateral hyperaemia is alwap 
the necessary consequence of an ischemia of the 
lungs, respiration is thus at once impeded, both by the 
diminution of the blood in one place, and its corres- 
ponding accumulation in another. Intense dyspncea 
may, therefore, bo produced by — 

1. Meteorisimis. — Asthmatics suffer, as a rule, from 
the severer forma of dyspepsia. The venous congestion 
which, as previously pointed out, spreads in the course 
of time also to the intestinal raucous membrane, in 
consequence of the impeded circulation through the 
kings, is the fruitful soil of catarrhal inflammation, so 
that derangement of digestion becomes as constant a 
symptom of asthma as the dyspnoea itself. If the 
quantity of the food is too large, or if its quality is 
unsuitable, the abnormal fermentation which now takes 
place, gives rise to a copious generation of carbonic 
acid and of hydrogen, besides other gases. In this 
way, the intestines may be so greatly distended, that 
the diaphragm is pushed upwards to the fourth and 
even tliird ribs, and compresses in that position the 
bases of the lungs. Ancient and modern literature 
contain the record of cases in which extreme flatu- 
lence proved even the immediate cause of death.' 

' Bamberger, "Kratikh. d. cljylo-poietisch. System." — Virchow'a 
Ilaiidh., B(l. vi, Al)tl]. 1, ISGl, |j, 212. 
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Some articles of food, aa sugar and those con- 
taining saccharine matter, and fermented liquors, are 
particLiliirly obnoxious, on account of the readiness with 
which they are decomposed into carbonic acid and 
hydrogen in contact with putrifying albuminous sub- 
atances. Old and decaying cheese has, more or less, the 
same effect. It appears that the fungi which it contains, 
harmless though they are to a healthy digestion, excite 
fermentation when the gastric juice has lost its anti- 
septic properties. 

Constipation is an equally frequent cause of raetcor- 
iamua. Even in the healthy, there is, according to 
Fabius,' a considerable difference in the volume of the 
expired air before and after defiecatiou — a difference 
that would, for obvious reasons, be still greater in the 
asthmatic. 

2. SJmboUsm of the Pulmonanj Aiienj. — In the 
feeble, and cachectic asthmatics of all ages, circum- 
stances are unusually favourable for the formation of 
thrombi. In the dilated veins most distant from the 
centre, as the femoral and Paphenous, and in those 
also of the abdomen, as, for instance, the uterine 
plexus, the blood readily clots in consequence of its 
slackened current, and of the weak action of the heart. 
If a thrombus is once formed, portions of it may be 
detached and impacted in the pulmonary artery or its 
branches. A slight muscular effort, or an excitement 
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of the circulation, suffices for this purpose ; but, occa- 
siooally, an embolic obstruction is produced without 
appreciable cause even during sleep.^ The conse- 
quences vary according to the size of the occluded 
vessel* If this is one of the subordinate branches, 
the circulation of the territory which it supplies is 
readily re-established, and respiration is not disturbed. 
But when the embolus enters, as it most frequently 
docs, the second or third subdivisions of the pulmonary 
artery (Paget and Virchow), occluding a considerable 
space, it generally gives rise to intense dyspnoea.' 
Much depends, as regards the origin and persistence 
of the dyspnoea, upon whether the cardiac action ia 
energetic enough to propel a sufficient quantity of 
blood through the adjoining capillaries, by which alone 
the circulation in the obstructed part is maintained.* 
At best, however, this is only a alow process. Mean- 
while, the collateral hypersemia of the pervious 
portions of the lungs is accompanied by cedema, 
since the causes that favoured the production of the 
clot, equally facilitate the passage of serum from the 
vessels under the increased pressure. Occasionally, 

1 Gcrhardt,"Derheomorrhnf;i8clieInfitrI[t". — VoIkmmio'B A(»nn- 
lutiff. No. 91. 

^ B. Cohii, KHiiik <l. embo/ischai Gefdtsh-ankheilen. Berlin, 
1860, p. 270, 273. a Conf., p. 61. 

* Cohuheim und Litten, " Ueber die Folgeu d. Embolic d. Lun- 
gennrterie." — Vii-chnw's Arrku; BtJ. liii, p. 90 el stq. 
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the cedema is ttie consequence of a hydnemia, as iu 
the case of parencbymatoua nephritis. In this case, a 
thrombus extends from the bilus of the kiduey iuto 
the inferior vena cava,' and not infrequently the em- 
bolism of the pulmonary artery is the first indication 
of the renal disease. 

c. Refiex Paralytic. — Violent emotion is, by some 
writers, mentioned as a provocative of asthma. Moat 
of the cases, however, related iu support of this view, 
allow also of another construction as regards their 
causation.^ It is a matter, therefore, for future obser- 
vation, whether or not mental excitement posaessea 
the alleged influence. Should the present supposition 
be confirmed, the dyapnoja can arise solely from a 
byperaimia of the lungs. The flushing of the face 
from psychical irritation suggests the possibility that 
a similar process may take place in the bronchial 
arteries,* a paralysis of the pulmonary vessels being 
precluded by the absence of a tonus. Or the excite- 
ment of the cardiac action may lead to congestion of 
the lungs, in consequence of the diminished resistance 
of their vessels. But all this, it must be admitted, is 
at present very obscure. 

II, Bronchitis. — The bronchitis of asthmatics is, 

' Virchow, GuammelU Abhandlvngeii, etc., p. 333. 
' Germain S6e, Ioq. cit. ; Con/., p. 81 e( seq. 
^ Cymp. Dicffeubacb ; mentioned by Vircbow. — liaiulbucA, 
etc., Ud. i, V. 145. 
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as a rule, merely an acute exacerbation of a similar 
chronic process, and this circumstance explains not 
only the facility and frequency of its occurrence, but 
also the absence of marked constitutional disturbance. 
Insidious in its approach, its sole manifestation is in- 
tense and suffocating dyspnosji, which often lasts, with 
more or less perfect intermissions, for days and even 
weeks, long after the vascular engorgement may be 
reasonably supposed to have completely subsided. 

The origin and persistence of that dyspntsa have, 
on account of the seeming inadequacy of the attendant 
physical signs, always been the subject of much specu- 
lation. But the apparent obscurity on those points 
admits of a ready solution, if it be remembered that 
the impediment of the respiration arises, not so much 
from the inflammatory process as from the inflamma- 
tory product. There can be little doubt that the 
textural changes of the mucous membrane, peculiar to 
asthma, are not without their influence on its function. 
Even such differences as normally exist in the linings 
of the larger and the smaller air-tubes affect, in an 
appreciable manner, the chemical constitution of the 
secretion ;' for, as the number of the mucous glands 
decreases with the diameter of the bronchi,^ their 
specific activity cannot altogether be replaced by that 

' Audml and Ch. Robin, article " Cracliata", iu jVokc Did. Je 
Med. d iJe Chir.-nral.. t. x. n. 70. 
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of the epithelium alone. Thus it is, that in the atro- 
phic empbyaema and bronchiectasis, the inflammation 
of the antemic mucous membrane produces, even when 
its glandular apparatus is intact, only a scanty and 
relatively dry exudation. To this cause the " catarrhe 
sec" mainly owes, as is well known, its distressing 
symptoms, and it scarcely needs to be mentioned, 
that these sj'mptoms must be even more aggravated 
in the case of asthma. In the hypertrophous form of 
the disease the exudation is, on the contrary, very 
abundant; for the vascularity of the mucous membrane 
supplies a large quantity of blood, the constituents of 
which may easily escape through the altered walls of 
the vessels. But, as here the mucous glands are 
either destroyed or otherwise incapacitated in their 
function, the exuded material therefore retains, in a 
great measure, its original character. The serum and 
white blood-corpuscles, instead of being converted into 
mucus, coagulate and obstruct the bronchi. Essen- 
tially, tliis form of inflammation is a fibrinous (croup- 
ous) bronchitis ; and Leyden consequently holds that 
this is in all probability tiie anatomical basis of the 
asthmatic seizures.' Leyden founds his opinion on the 
nature of a peculiar kind of crystals, which, evidently 
derivatives of white blood-corpuscles,' may be fre- 

' Loc. cit., p. 329. 

' E. Neumann, quoted by Leyden, toe. cit., p. 326. — Brondegeea 
CcTUralhlaU, 1871, No. 9. F. W. Znhn, " Untersiich. Ub. Throm- 
bose". — Virchow's .1 rchiv, Bd, Ixii, p. 81 el nfj. 



^ 
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quently observed in the sputa of asthmatics. Fibri- 
nous bronchitis would thus appear to be far more fre- 
quent than is generally supposed. Indeed, the current 
belief aa to its rareness ill accords with the fact thai 
the fibrinous is merely an exaggerated condition of 
the catarrhal inflammation. But there are grounds for 
suspecting that the presence of the affection may- 
be, and frequently is, overlooked. Its diagnosis 
depends altogether on the characteristic sputa.' 
When arborescent casts are expectorated, it is diffi- 
cult not to recognise the nature of the disease. 
Yet, in some cases, the coagula are rolled up into 
pellets of the size of a pea, of a bean, or of a hazel 
nut, and arc covered with mucus or streaks of blood ;'' 
80 that their structure is discernible only when they 
are examined in water. In others, again, the plastic 
exudation is, for a time, retained within the bronchi, 
and here it is converted into mucus or into a puri- 
form detritus, as it ia in croupous pneumonia,^ or in the 
thrombus of a vessel. The exhibition of an emetic 
may thus unexpectedly reveal the presence of a bron- 
chial cast.' If, however, the process is allowed to pro- 
ceed, the sputa may be deprived of their diagnostic 

' Hiortiier. — Virulmw'a Ilaudbueh, etc., BJ. v. 
^ Lobcrt, Klinik. d. Briislkrankh., Ud. i, p. 111). 
3 RindfJeiach, Lehrbueh, etc., 1871, p. 313. 
' Fativel, "Sur la broiichitc capilkire". — Mimoiret dt In Sociiti 
Mklicnk iCObiermtion, X. ii, p. 561-573. 
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aspect. Still, even then there are many instances of 
" catarrhal" bronchitis where flakes of fibrin p. and 
pseudo-membranes are found in the midst of the 
muco-purulent expectoration.' 

Besides, at the time when the disease is as yet called 
asthma, the bronchial mucous membrane is often the 
seat of destructive processes, which profounilly modify 
its secretion. There ate not only superficial excoria- 
tions (catarrhal ulcers), but, in bronchiectasis more 
especially, a necrobiosis extends to the bronchial 
muscles," and may successively involve even the diffe- 
rent layers of the bronchial wall, so as to convert it 
into detritus.* lu the sputa of the cases that Leyden 
describes as asthma, he always found tubular, contorted 
structures, which seemed to consist of a substance re- 
sembling coagulated mucus. Theii- surface exhibited 
an obliquely spiral delineation, and was studded with 
mucous corpuscles. A narrow homogeneous-looking 
thread ran along the axis of each of those structures, 
and terminated with a few spiral twists.' Those for- 
mations seem to be exfoliated glands. They were seen 
in the case of a patient who applied at the Victoria 
Park Hospital in December 1872. The patient, aged 
34, a tailor by trade, was a native of Poland, but had 
been resident in this country for more tliau twelve 

1 Killiet and Barthez, Tmile ties tnaladies ties A'n/anU. Paris, 
1853, t. i, p. 410. ^ Thierfelder, AUm, I'liite iH, fig. 2. 

s lliudlluiad], Lt/irL, ttc, 1^. ;(JJ. * i(«-. cit., p, 349. 



170 DEFINITiOM, PATHOGENY, 

years. At the age of 16 be had typhoid, and at 21 he 
had malarial fever, which lasted for one year aud six 
weeks. Since then he had been frequently subject to 
colda, but did not suftcr in any way so as to be unable 
to follow his employment. In 1871 he noticed a 
glandular enlargement in the right axilla, and similar 
swellings soon appeared in the left axillary, and in the 
cervical and inguinal regions, For the last six weeks 
he had nocturnal attacks of dyspnoea, which aroused 
him towards midnight, and continued with unabated 
intensity for hours, until, after a very painful cough, he 
expectorated a quantity of a greyish white and very 
viscid sputum. 

The patient is of middle height and well built. His 
complexion is vury dark, and his visible mucous mem- 
branes are very antemic. He is greatly disfigured by 
a chain of glandular enlargements along the stemo- 
mastoids, varying in size fi'om that of a chestnut to 
that of a small orange. They were moderately hanl, 
movable, ami irregular in shape. The glands in the 
arm-pits were much larger. The spleen was not en- 
larged, and repeated examination of the blood shewed 
no increase of white blood corpuscles. The thorax 
was broad, hut flat, and its antero-posterior diameter 
was rather contracted. Respiration was abdominal, 
and not accelerated. Percussion of the thorax gave 
on both sides, front and back, a tympanitic note, and 
there was very feeble respiration, especially so on the 
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right side. The heart was covered by the lungs, its 
sounds were feeble but clear. The pulse was sraall, 
Boft, and frequent. 

The sputa were about four tablespooufuls in quantity. 
They were of a greyiah-white colour, embedded in a 
frothy mucus, and very viscid, so that they could be 
handled with knife and aeisaors. Thrown into water 
Fie.Z- 




they exhibited baud-shaped masses of a pearly whitc- 
DC83, and small pellets of the same colour. The former 
consisted of pus corpuscles, arranged in rows, and 
contained as it were in a fibrillar stratum. Besidea 
large quantities of woollen and cotton fibres, and of 
what seemed to be zoogloea masses, there was an 
abundance of pavement opitbenum. the ocUihedral 
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crystals (fig. ]) repeatedly mentioned, either entire, 

or the fragments in close apposition, the structures 
above described (fig. 2), and, apparently, casts of 
the smallest bronchioles (fig. 3), resembling almost 
those of the renal tubes, and studded with epithe- 
lium. 

The origin and the persistence of the dyspncea may 
thus be readily accounted for. The exudation itself 
causes obstruction of the bronchi, and the freedom of 
respiration can be re-established only when the obstacle 
is removed. But not all the sputa that are formed in 
the course of an inflammation are expectorated at the 
same time. A quantity of them remain behind, firmly 
adhering to the bronchial wall. So long as they are 
in the larger tubes, they do not interfere with respira- 
tion. The superficial breathing produces no stenotic 
sounds, and as the current of air is not sufficiently 
strong to separate the plug from the mucous membrane, 
there are consequently no rhonchi. But when the 
tenacious mucus gradually softens, it loses its adhesion 
to the surface, and may then be readily detached from 
this by brisk respiratoiy movements, such, for instance, 
as laughing. In that case, following its own gravity, 
the mucus falls downwards and occludes a portion of the 
lungs. Its separation and impaction are greatly facili- 
tated during sleep, for here respiration is slow but 
deep ; and in the recumbent posture, moreover, the 
smaller bronchi form, with the larger, an inclined plane, 
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as it were." Those portions of mucus act like ball-valves ; 
they descend and rise with iuapiration and expiration ; 
and not unfraquently they arc, by the efforts at expnl- 
Bion, forced beneath the cartilaginous plate, which pro- 
jects like a spur, at the place where the bronchi sub- 
divide. The dyspnoea lasts as long as the obstruction, 
and its intensity is directly proportional to the num- 
ber and the calibres of the occluded tubes. Relief is 
obtained only when the obstacle ia removed, either by 
expectoration of the mucus, moulded in the shape of 
pellets, or by its displacement into a larger bronchus, 
where for a time it is harmless 

III. Stenosis of the Bronchi. — The term stenosis is 
generally applied to the obturation of the bronchi, 
which is chiefly produced, not, as in the cases hitherto 
described, by a fluxion or inflammation of the mucous 
membrane, but by pressure, internal and external. In 
some instances the stenosis, with its consequences, is 
only one of a series of symptoms, and amongst these 
comparatively unimportant, iis, for instance, in aneur- 
ism of the thoracic aorta. In others, again, the inter- 
mittent attacks of dyspnoea are the sole and most con- 
spicuous results of such pressure, and thus tally with 
the definition of asthma as above given. The stenosis 
may be caused by 

1. Foreign Bodies. Foreign bodies of various sizes 
and of different kinds may, unperceived, pass the 
' Traubc, Gtfnmmflu AhhmdI., clc , Br], ii, p. 17-23. 
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larynx, and penetrate to the bronchi. Thia occurs 
most frequently from inattention to the act of swallow- 
ing, or when food or other articlea are present in the 
mouth whilst deep inspirations are taken, as during 
coughing and laughing. Children seem to be moat 
liable to such accidents. Amongat the 1 70 caaes col- 
lected by Aronssohn' there were 95 children under 10 
years, and 1 6 at the age of from 10 to 15 years, so that 
more than 65 per cent, of all cases were children under 
15 years. Professor Henoch, of Berlin, recently re- 
ported the case of a girl, 9 years old, who was brought 
to the hospital suffering from intense dyspncea aad 
cyanosis. She was perfectly well until the previous 
evening, but became restless during the night, ami to- 
wards the morning the present symptoms manifested 
themselves. The physical examination of the chest 
showed the organs to be healthy. On her return home 
from the hospital, she began to vomit large quantities 
of undigested food, among which were specially notice- 
able pieces of a hard-boiled egg, which, as subsequently 
ascertained, she had hastily swallowed the night before. 
After the vomiting she had a good night's rest, and the 
next day the freedom of respiration was completely 
restored.^ Prufeasor Henoch thinks that the hard egg 

' Dft corpi Hrangtrs dam les voia aerieiines. Strasbourg, 185S, 
pp. 64-G8. 

^ " Ueher Asthma dyspepticam". —Berl. Klin. Wothaueh. No. 

18. 187G. 
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irritated the gastric filaments of the vagus, and caused 
a bronchial stricture. But it 13 at least as likely that 
the dyspnoea was caused by a bronchial obstruction. 

It appears that some emphysematous arc greatly 
exposed to that cause of the dyspnoea, on account of 
the uniform dilatation of the larynx and trachea which 
accompanies the dilatation of the bronchi and alveoli,' 
Patients of this class are frequently seized with an at- 
tack when they are spoken to during meals ; but they 
remain free from oppression at the time when their 
attention is not diverted from the business in which 
they are engaged. Hamburger lately recorded a very 
instructive case, which, although its symptoms differ 
from those peculiar to asthma, yet bears upon the pre- 
sent question. An old farmer complained of indefinite 
ailments, which the doctor whom he consulted attri- 
buted to some derangement of the nervous system. 
The patient's only daughter bad recently got married, 
and it was supposed that his indisposition arose from 
a feeling of loneliness. Various means were tried, but 
none brought relief. Aa the patient constantly grew 
worse, a visit to his daughter was proposed, with the 
view of remedying the evil at its root. But the result 
did not answer the expectations. Shortly after his 
arrival at bis daughter's house the patient became 
worse, so much so that he was forced even to keep hia 
bed. When Hamburger was sent for, the case seemed 
' Rdkitntisky, op. cil., Bd. iii, p, 6. 
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to be one of cerebral haeraorrhage. But it stnick him 
that the right side of the chest lagged behind in the 
respiratory movements, and though the percussion was 
perfectly normal, there was nevertheless complete ab- 
sence of respiratory raurmur. There was no evidence, 
nor even a suspicion, of a tumour compressing the main 
bronchus of the right side. The presence of a foreign 
body in it could not be so readily excluded, and. this 
view gained ground on remembering the fact that a 
cause which produces dyspnoaa in the adult, leads to a 
comatose condition in the aged. After much hesitation 
Hamburger at last decided to administer an emetic. 
He gave instruction that if vomiting took place, the 
matter should be kept for his inspection. In a few 
hours he returned. But great was the surprise when 
the patient, whose fatal end, it was feared, might be 
accelerated by the emetic, was sitting up in bed, over- 
whelming his deliverer with gratitude. The sputa 
contained a green pea, enormously swelled with mois- 
ture. The patient remembered that on gathering 
peas he had eaten some, but he had never noticed that 
one had entered the air passages.' 

2. Compression. — Mediastinal tumours of various 
descriptions are the most common cause of bronchial 
compression. But though aceoitipanied by attacks of 
asthma, they do not properly come within the limits 
here assigned to asthma for this reason, that the origin 
I ne>-lin. Kl. WorhfTi^ch., 187:^, Nos. 23 and 29. 
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of the dyspncea in those cases is readily discernible from 
tiie physical signs and the other attendant symptoms. It 
is different, however, with regard to the simple hyper- 
trophy of the bronchial glands. Participating as they 
do in all the changes that take place in the surface or 
substance of tbe lungs, their volume increases when an 
abnormally large quantity of exudation is pressed into 
the radicles of the lymphatic vessels. In the catarrhal 
pneumonia of measles and whooping cough, the inun- 
dation of the pulmonary parenchyma with serum and 
white blood corpuscles always loads to a considerable 
enlargement of the bronchial glands.' But though 
this enlargement diminishes with the cessation of the 
inflammatory process, yet it seldom entirely disappears. 
The glands which accompany the bronchi to their third 
and fourth subdivisions are normally of the size of a 
lentil or of a pea ;" but especially in scrofulous patients, 
they are readily enlarged by even the slightest irrita- 
tion to the size of a bean or of a hazel-nut. Crnveil- 
hier repeatedly found such glandular hypertrophy deep 
in the substance of apparently healthy lungs.^ Thus 
the bronchial tubes are flattened without being actually 
obliterated. Yet every fluxion or inflammation, while 
diminishing the calibre of the air tubes, simultaneously 
' N. Gueneau do Mussy, " Etuiles clir.iiinea siir la CoqiicUiche". 
—L'Union Medknte, Nob. 81 and 8.1. 

* Becker, " De glandulis llioi-acis lymjiliaticis atijiie tliynm." 
D. J. Berol, 1826. 

* Tmite irAtiatomir p.il/w/>«/lq„e, t. iv, 1862, p. HW. 
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increases the size of the lymphatic glands, and thus 
produces a complete obliteration of the bronchi. For 
a time this glandular enlargement was supposed to be 
peculiar to childhood and infancy, and the intermitt-ent 
dyspnoea at that period of life was correctly ascribed 
to it :* but recent researches have shewn that the 
asthmatic seizures of aiiuits may also arise in the same 
way.^ 

' Rilliet ct Bartliez, up. cU., t. iii, p. 647, et acq. 
• Noel Guciieau de JtiisBj, "Aiicnopathiebronchique". — Cliniqae 
MeiJicalt, tome i. PfiviB, 1874, p. 569 et aeg. 
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It is in acconlanee with ita nature as a symptom of 
chronic pathological processes that asthma only gra- 
dually assumes its characteristic clinical features. Slow 
as tbeir development is, it is nevertheless attended 
by certain phenomena, which, if correctly interpreted, 
plainly indicate the approach of the disease. The sig- 
nificance of these premonitory signs, however, is at 
first apt to bo overlooked, and thys it often happens 
that the typical attacks of dyspncea set in unexpect- 
edly, taking the patient quite by surprise. 

In those cases in which asthma originates from 
whooping cough and measles, it is in fact merely the 
direct continuation of the catarrhal pneumonia. Long 
after the febrile symptoms have completely subsided, 
the cough and the dyspncea, which have equally abated 
through the day, return at night with their former 
intensity. These true paroxysms of asthma, or rather 
this early manifestation of it, are at the time rightly 
ascribed to the inflammatory afiection, the influence of 
which is as yet remembered. But when the nocturnal 
dyspnoea also ceases, recovery is now supposed to be 
complete. The freedom of respiration and tlie neg)l= 
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live results of physical examination of the chest give 
rise to no suspicion of the irremediable injury which 
the lungs have sustained by the previous pneumonia. 
Yet the frienJa of the patient are less readily satisfied 
as to his present condition. They notice with special 
concern that his breathing continues to be laborious 
after the slightest exertion, and that during sleep it ia 
often so noisy as to be audible even in an adjoining 
room. Indeed, their apprehensions are soon realised ; 
tlie dyspnoia returns without known or appreciable 
cause, but subsides, after lasting several hours, in the 
same mysterious manner. In some instances a con- 
siderable time, during which respiration is in no way 
impaired, elapses before the appearance of the 
typical paroxysm, so that its antecedents are almost 
forgotten. In either case, however, the patient is 
henceforth a confirmed asthmatic. 

The development of the disease is much more insi- 
dious in the atrophous forms of emphysema and 
bronchiectasis. As this process does not at first im- 
plicate the surface of the bronchi, there is consequently 
little or no cough or expectoration. The conspicuous 
susceptibility of the bronchial lining to hypersemia is 
merely looked upon as a pronencss to "colds". No 
notice ia taken of it, and when asthma declares itself, 
those patients expressly deny having ever been subject 
to an affection of the chest ; yet, even under these 
circumstances, asthma rarely fails to give fair warning 
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of its approach. Apart from numerous and indefinite 
ailments, all proceetling from and connected with the 
disease of the lungs, there are certain symptoms parti- 
cularly significant in that respect. 

Some patients suffer for a long time from attacks of 
nightmare. Frequently their sleep is disturbed by a 
painful oppression at the chest, which they, in their 
Bemi-conscious condition, interpret in a fanciful manner, 
imagining themselves engaged, for instance, in a com- 
bat with some monstrous creature. With the first 
deep inspiration, however, on waking, the oppression 
ceases, and the abnormal sensation is regarded as a 
dream, due to an indigestible supper. Advice is sel- 
dom sought for it, as being a matter of no consequence ; 
all that is necessary, it is thought, is to act according to 
the adage, "Ut >iis node hvis, sit tibi catna brevis". 
Subsequently the patients arc wont to relate this cir- 
cumstance in order to prove their alleged nervouaneas. 
Yet the attacks of nightmare gradually increase in 
intensity, and ultimately develope themaelvea into 
asthmatic paroxysms, from which indeed they only 
differ in degree. 

Others, again, exhibit an abnormal sensitiveness of 
the respiratory surface and of the skin. They notice 
that in the summer and autumn, from May till Sep- 
tember, they are apt to suffer from uncontrollable fits 
of sneezing, which, by no effort of imagination, can be 
ascribed to " colds". At the same time the irritation 
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generally spreads to the conjunctivse, to the fauces, aiid 
to the soft palate, producing a congestive swelling with 
its consequences. There is an almost intolerable 
itching, and the aensatiou as if those parts were 
sprinkled with cayenne pepper. The skin, and espe- 
cially those portions of it exposed to the air, is 
aimilarly affected. The irritation, which is not re- 
lieved by scratching, is promptly followed by a her- 
petic eruption. These symptoms are peculiar to 
"hay-fever", and are doubtless caused by pollen grains 
in the air. But, however much opinions may differ 
as to their eau.sation,' the connection of those syrapoms 
with asthma is so well established that they have gene- 
rally been recognised as the precursors of the disease.' 
. Such train of symptoms frequently appears and dis- 
appears for an indefinite period before the asthmatic 
paroxysm manifests itself. In typical cases the 
dyspnoeal seizures generally occur at night, and quite 
unexpectedly, the warning of their approach being 
as yet imperfectly understood. The patient goes to 
bed in his usual state of health, paying no attention to, 
or unable to account for, a feeling of fatigue and of 
drowsiness, with an aching pain in, or a 'U'eariuesa of, his 

' Eulenburg thinks the fits of sneezing maj he caused by the 
hi'Bt fa'tal Diovemciits, hecttuac a woman siiftered fi'oni theu at 
the fourth month of her pregnancy, ^ — Leiirb. d. /miction. Ji'emen- 
braiiU. Berlin, 1871, p. 672. 

' t'erber, I'h: cil. ; TrLaiBstiin, loc. fit. 
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limbs. After a few houi-s' sleep, geucnilly disturlied 
by dreams, he is, towards midnij^ht or eitrly morning,- 
suddenly roused by a great oppreaaion at the cheat. 
He starts from his sleep in bewilderment, uot knowing 
at first whether all this be not a dream. But the 
threatening suffocation soon convinces hini of the ter- 
rible reidity. He leaps from hia bed, rnshes to the 
door or the window, and expoaea himself, regardless of 
all the dreaded consequences, to the cold night air, but 
finds, to his amazement, that the air does not enter 
his lungs beyond a certain distance. He feels as if 
his bronchial tubes were constricted. There is a tight- 
ness across his chest, as if a cord were firudy wound 
round it. His life seems in danger unless this cou- 
strietioQ be removed ; and all his efforts, therefore, 
are directed to ddate the thorax. In order to more 
effectually attain this object, every muscle concerned 
in aiding thoracic play is brought into requisition. 
To facilitate their action, various attitudes are assumed. 
The patient stands erect, with the head thrown back- 
wards, seizing some solid object to give greater vigour 
to his efforts ; he sits in his chair, on the arms of which 
his elbows -are fixed or his hanJs are planted on his 
knees ; he leans forward on a table, holding hia head 
between his hands, or sits across a chair, supporting 
his head on the back of it. The imperious desire for 
air engrosses all his energy and attention, so that he 
is unable or unwilling to speak or even to move his 
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head in answer to questions that may be put to him. 
Yet, in spite of the straining and tugging of the 
muscles, the respiratoiy wants remain unsatisfied. The 
short ami painful cough, by which he is incessantly 
tormented, raises but a small quantity of a frothy sub- 
stance, without dislodging the obstacle which he dis- 
tinctly perceives in his air-passages. His anxiety in- 
creases ; death seems imminent. With avidity he tries 
all remedies suggested to him, but their iuefiicacy 
only renders him impatient and adds to his terror. 

At this stage of the attack, the asthmatic presents a 
most distressing aspect. The attitude at first as- 
sumed is carefully preserved. The face is expressive 
of the greatest anxiety ; pale at the commencement of 
the attack, it soon becomes dusky and cyanotic The 
perspiration stands in beads on his forehead, or even 
runs in drops down his face. The eyes are wide open, 
staring, projecting, watery, or aufi'used. The alffi nasi 
work powerfully. The mouth gapes with each inspi- 
ration. The shoulders are drawn up to the head, 
which seems buried between them. The thorax is im- 
movable ; distended to its utmost limits, it cannot 
follow the forcible traction of the respiratory muscles. 
Respiration is noisy, and accompanied by a wheezing 
that may be heard at a distance. The hands and the 
feet are icy cold. The temperature of the body is 
greatly diminished, and no amount of friction can 
restore the natural warmth of tlie extremities. 
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Disturbances of circulation neceasarlly accompany 
this dyspncea. The arteries are imperfectly filled, and 
the pulse is generally frequent and so small as to be 
hardly perceptible. Sometimes it grows distinctly ir- 
regular, although the patient be free from heart disease. 
The venous system is, on the contrary, gorged, bo that 
the jugular veins project like large black cords. The 
venous congestion of the brain may give rise to head- 
ache, vertigo, and, according to Bamberger and Lebert,^ 
also to clonic contractions of the various muscles of the 
body ; but Dr. Walshc has never known convulsions 
to occur even in the worst specimens of asthmatic 
paroxysms.^ 

A profuse diuresis of a pale and limpid urine at 
times accompanies the outset of, and persists through- 
out, the attack. Generally, however, the urine ia, in 
the height of the dyspncea, diminished in quantity, 
high-coloured, and loaded with lithatcs, but becomes at 
the end of the paroxysm more abundant and clear. 
Dr. Ringer observed in one case that during and im- 
mediately after the fit, there was a considerable de- 
ficiency of urea and chloride of sodium.^ Occa.sionally 
the urine contains albumen and casts. 

The physical signs arc generally the following :— In 
the height of a paroxysm all the muscles accessory to 

» Op. ctL, p. 425. 

' Diaeasa of thu Lviirjs, p. 517. 

3 Piirkea, op. ell., p. 319, 
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respiration may be seen to be firmly contracted. As 
regards inspiration, the utmost activity is displayed 
not only by the stcrno-maatoids, which project like 
rigid cords, but also by all the other muscles that pass 
from the head to the shoulders, to the clavicles, and to 
the ribs. With each such act the hyoid bone is forcibly 
drawn down by the muscles inserted between it and 
the sternum; while the trapezii and levatores anguU 
scapula raise in their turn the shouldei-s almost to the 
ears, and thus indirectly assist in elevating the ribs. 
Ilie diaphragm — the most important muscle of inspi- 
ration—seems to be even in a state of tonic contrac- 
tion, an appearance in a great measure due to its 
limited excursions in consequeuee of the distension of 
the lungs. In the same degree expiration is reinforced 
by the activity of all the muscles subservient to it, 
as the rectus, the obliqui and transversalia abdominis, 
the quadratus lumborum, the latissimus dorsi, and 
others. 

In spite of the forcible activity of all these muscles, 
the ventilation of the lungs is imperfect. Although 
the capacity of the thorax is enlarged to its utmost 
limits, yet this extreme distension remains unaltered 
during expiration, so that the chest seems almost 
motionless. The result is that the interchange of gases 
is considerably reduced, and becomes so scanty indeed, 
that in order to maintain life, even at its lowest ebb, 
all the oxygen of tlic inspired air is abfiorbed ; for 
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while under normal conditions 10(J volumes of the 
expired air contain about 15'4 volumes of oxygen, 
discharged as apparently superfluous, no oxygen was 
found in the two analyses by Heurtaux, iu which the 
carbonic acid was increased to from 6-S to U volumes 
per cent ; nitrogen was represented by from 93"2 to 
89 volumes per cent.' 

The frequency of respiration is generally diminished, 
at times it is reduced as low as 10 or 9 acts in a 
minute.' This reduction is due to tlie prolongation of 
expiration, which always takes place m cases where 
the obstruction occupies the bronchi. 

While watching the respiratory movements, the de- 
formities of the thorax and of the spine cannot fail 
to attract attention. There are but few patients in 
whom the configuration of these parts is completely 
normal. In some, the chest may be relatively too large, 
probably owing to a morbid growth of bone iu the 
costal cartilages ;^ or it may be of tlie paralytic type, 
which at an early period of the disease is often con- 
cealed by a large quantity of subcutaneous fat, but 
becomes more conspicuous when, after the persistence 

' Quoted by (lerniFiin Sic, toi: rit., p. 615. 

* Giiastalla, "Eiu Fall von iiervbaem BronchialtistLma" (Jahrl. 
/. Einderkrankkeiten, vii, 210, 1874), observed the freqiieccy of re- 
spiration na60,nnd Politzer, /fcic/., iii, 377, 18711, iisSO per minute. 

' Frewud, ISeitrdije iur Hiilotogit it. Jlippciii-norptil, 1858 ; and 
Der Zu^fiVivifiiluuiij ijewimef Liinyriikraiikli., etc. Erliiuyeii, 1859. 
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of asthma, emaciation occurs. Others, again, are pigeon- 
breasted ; that is, the lower part of the sternum pro- 
jects in the shape of a ridge, at the sides of which 
there are two hollows corresponding to the costal carti- 
lages from the seventh to the tenth. A greater variety 
of defonnity is observable in the spine, — from the ab- 
sence of its natural curves to the extreme degrees of 
kyphosis, lordosis, and scoliosis. 

Percussion shows the descent of the lungs by two 
or more intercostal spaces, so as to completely fill up 
the sinus pleurae. The note which it produces is over 
all parts of the thorax hyperresouant, and accompanied 
by a tympanitic ring. This sound remains unaltered 
within almost the same area during expiration, in 
consequence of the permanent inspiratory position of 
the organ. 

The vesicular murmur is either very feeble or com- 
pletely suppressed. Instead of it, there are in both 
phases of respiration sonorous and sibilant rhonchi, 
so loud as to be audible even at a distance, and with 
their greatest intensity generally at the bases. In 
some cases these sounds are apt to change their site. 
The complete silence at one spot, and the loud 
wheezing at another, may even, during observation, 
give way either spontaneously, as it seems, or by a 
deliberate and deep expiration, to the normal vesicular 
murmur ; or the vesicular murmur may suddenly dis- 
appear and be replaced by the sonorous rhonchi. Such 
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changes can be produced only by a plug of mucus, 
which is moved to and fro by the respiratory current. 
There may be occasionally crepitation. This, however, 
ceases when, by means of a powerful cough, a quantity 
of a watery sputum is expectorated. Such crepitation 
occurs in attacks connected with Bright'a disease or 
other affections of the urinary organs, accompanied by 
suppression of urine.' 

The ph3'sicai exploration of the heart gives but im- 
perfect results. The cardiac duluess canuot be distin- 
guished by means of percussion, because the organ is 
entirely overlapped by the distended lungs. The car- 
diac impulse is diffuse and visible beneath the xiphoid 
cartilage, but it is so feeble as to be almost impercep- 
tible. The rhythm, regular at first, grows intermittent 
if the attack is prolonged. The sounds are, in the 
absence of organic lesions, clear at the commencement 
of the paroxysm, but subsequently they either become 
less distinct, or are altogether drowned by the noise 
produced in the lungs. 

All these symptoms may either rapidly — -within a 
few minutes— or gradually attain their maximum in- 
tensity. Their duration also greatly varies — from a 
few minutes or hours to several days, weeks, or even 
months.' Not infrequently the attack subsides as 
quickly as it appeared, so that within half an hour the 

' Nienieyer-Seitz, op. cit, p. 91. 
^ Troiisaeaii, op. oil., [>. 440. 
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dyspntsa may have ceased, and the patient may be 
as well as ever. In the majority of instances the 
paroxysm lasts for several hours ; it commences to- 
wards midnight, and abates with the break of day. 
In severe cases, when the attack is protracted during 
weeks, comparative intermissions alternate with ex- 
acerbations of the symptoms ; inasmuch as a certain 
freedom of respiration for some hours of the day is 
followed at night by dyspncea in all its intensity, so 
that the disease then appears to consist of a series of 
paroxysms. Now the most trifling cause may serve 
to prolong or to rekindle the attack. Aware of this fact, 
the patient on that account abstains from even the 
slightest movement, and persistently maintains the 
attitude he has once chosen, and from which he pro- 
mises himself the most speedy mitigation of his suf- 
fering. Although in many cases the appetite is no- 
ways impaired, yet the patient does not dare to eat. 
The business of his life seems centred in the one object 
— to rid his bronchial 'tubes of the obstruction, and to 
supply his respiratory wants. Fainting with hunger, 
he subjects himself to starvation rather than for a 
minute to neglect his respii-atory efforts or to do any- 
thing that might possibly increase his dyspncea. For 
instinctively or by experience he knows that food 
would only aggravate his present trouble. 

At la.st the severity of the attack abates, and it 
usually dors so coinridently with the appearance of 
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oxpcctoriition. The harsh and painful cough now 
becomes looser ; the dry and wheezing sounds are re- 
placed by moist rales ; and the sputa, instead of being 
scantj- and frothy as hitherto, are now more abundant 
and also altered in quality. The quantity and the com- 
position of the i^puta vary according to the nature and 
the intensity of the paroxysm. Thus a very transient 
seizure may pass off without any expectoration. A 
more lasting dyspnoea may terminate with a sparing 
amount of a frothy substance, consisting chiefly of 
water, of alkaline salts, and of a few mucus corpuscles. 
Occasionally the sputa present all the characteristics 
described by Laenncc as peculisir to the "pituitous 
catarrh". They resemble in appearance a solution of 
gum arabic, or of white of egg ; they are very viscid, 
and contain large quantities of albumen. At times a 
few streaks of blood may be mixed with the expecto- 
ration ; or a sanguinoleut foam is all that is brought 
up. It rarely liappoos that pure Wood is coughed up, 
and when this occurs, the quantity is generally verj' 
small — a teaspoonful or .so. Yet Hj-de Salter has 
known it to amount fo a profuse hsemoptysis, from 
half a pint to a pint.' 

In inveterate cases of bronchiectasis the attacks 
terminate with very abundant mueo-purulent sputa, 
which, having undergone decomposition within the 
dilated tubes, possess often a penetrant and nauseous 
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Frequently, the expectoration conBiata of only a few 
pellets of a viscid, grey mucus. The greater quantity 
of the bronchial secretion is then retained within the 
lungs, and merely displaced into larger tubes, where its 
presence is harmless for a time. 

In severe and protracted cases the sputa present all 
the characters previously described ' as peculiar to 
fibrinous (croupous) bronchitis. The green colour 
which the flocculcnt and granular matter occasionally 
presents, is due to the presence of spores.' 

When the paroxysm is at an end, the patient feels 
greatly exhausted ; a few hours' sleep, however, re- 
freshes hira so much that, on waking, nothing but a 
slight paiu in the muscles, the wheezing respiration, 
and the peraistence of the expectoration, remind him 
of the agony through which he has passed. Although 
his breathing is now greatly improved, the dyspnoea 
is not yet entirely gone ; but the remembrance of his 
former sufferings renders a state — unbearable perhaps 
to othera — to him, one of ease and comfort. Recovery, 
however, soon becomes complete. 

If the disease has so far declared itself, the attacks 
never fail to return ; and the patient must thus look 
upon himself as asthmatic for life, unless his dyspncea 
depend upon the presence of a foreign body in his air- 

' Cnnf., p. 165, et leq. ; Lefevre, op. cil. ; Hyde Salter, np. ctl., 
p. 337; Robertson, Americ. Joum., etu , 1841, p. 253. 

^ 0. ItosBbach, " Ueber eine neiie Art vou gmssgriinorii S[iiitmn." 
—Berl. Kl. Wochtntch., No, 48, 187S. 
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pnssages, in which case it may permanently subside 
jifter the expulsion of the obstructive agent. In all 
other cases, the recurrence of the exciting causes is in- 
variably attended by the reappearance of the astbroatic 
seizures. These are, at an early ptjrioj of tlie disease, 
generally separated by long but indefinite intervals, 
which, however, with the progress of the anatomical 
changes of the lungs, gradually shorten, until at last 
the dyspnoea becomes permanent. Nor is there an 
intrinsic perimlicity independent of external circum- 
stances ; but the attacks occur at all times of the day 
or night, whenever circumstances are favourable for 
their production. If, nevertheless, they occasionally 
seem to possess a certain regularity in their appear- 
ance, thi.s is due to the regular exposure of the patient 
to, as well as to the nature of, the exciting causes. 
The influence of the latter is illustrated by "hay- 
asthma", which occurs during the summer and autumn, 
because the air contains at those seasons only pollen 
in sufficient quantity and of the necessary vitality. 
But, as other substances, such as, for instance, ipeca- 
cuanha powder, mustard, and various fungi or their 
spores, have the same effect as pollen {i.e., fluxionary 
hypera^mia of the parts with which they come in 
contact), the same syiiiptoms may be observed at all 
times of the year. 

In the intervals between the attacks, respiration is 
generally undisturbed. With proper care us to fresh 
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air and out-door exercise — of the utility of which their 
instinct a<lviscs them — asthmatics remain singularly 
exempt from cough, much more so, indeed, than many 
healthy persons, who discover, in every perceptible 
current of air, the source of a fatal illness. Yet, even 
at an early period of the disease, the destruction of 
the pulmonary capillaries and the changes it produces 
in the venous system are felt throughout the entire 
organism. There is the disposition, repeatedly alluded 
to. on the part of the skin and of all mucous mem- 
branes, to cat^irrhal affections. Nothing, however, 
causes asthmatics so much sufFering as their dys- 
pepsia. They generally possess a good appetite, and, 
under the erroneous impression that the more food 
they consume the more strength they gain to cope 
with their malady, they overload their digestive 
organs, and thus increase the evil. It is difficult, and 
often in vain, to persuade them that they derive bene- 
fit only, not from what they cat, but from what they 
assimilate. 

All these symptoms are necessarily aggravated by 
every fresh impediment of the respiration. The 
imperfect decarbonisation of the blood manifests it- 
self by headache, vertigo, or drowsiness, which may 
be so great that the patient cannot possibly keep 
awake ; by a dulness of perception, and an irritabi- 
lity of temper, which the friends are the first to notice; 
by constant yawning, pains of the limbs, and pain at 
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the epigaBtrium. If the stomach has boon overloaded, 
the result is a flatulent distciiBion of the intestines, 
and also constipation. These phenomena are promptly 
followed by an attack, and, as a painful experience 
soon teaches the patient their significance, he learns 
to look upon them as the "aura" of his asthnaa. 

Gradually, the original disease of the lungs tends to 
its complete development, to which the attacks, in 
their turn, materially contribute. The intervals of 
the respiration become shorter, and, instead of com- 
plete remissions, there are now only abatements of the 
dyspncea. The disease that might at first be mis- 
taken for a purely nervous affection, declares itself at 
last as phthisis, emphysema, or heart disease, 




CHAPTER Vr. 

DIAGKOSIS AKO PBOGNOSIR. 

Diagnosis, 

The diagnosis of asthma is mainly dcpendciit on the 
physical signs during an attack. The distension of 
the chest in all its diaracters; the prolonged, laboured, 
and ineffectual expiration ; the hyper- resonance on 
pereiiasion of especially the bases ; the suppression of 
the vesicular respiration and the presence of sonorous, 
and sibilant rhonchi ; these are, in so far, character- 
istic of the disease, as they indicate an obstruction of 
the bronchi. No other form of paroxysmal dyspnoea 
presents a similar series of objective symptoms, so 
that, by attention to them, asthma may be readily 
distinguished from 

1. Angina pectoris. 

2. Obstruction of the larynx. 

3. Paralysis of the posterini- erico-arytenoid muscles. 

4. Spasm of the diaphragm. 

5. Paralysis of the diaphragm. 

1, Angina pectoris rarely occurs for the first time 
before the age of fifty, while asthma, on the contrary, 
most frequently commences in childhood, or at puberty. 
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Its dominant symptom is pain of a gnawing or hin- 
cinatiiig kind, which is situated beneath and at the 
left side of the steruum, and thence radiates to the 
spine, to the left side of the neck, and to tlie left arm. 
The sensation which asthmatics experience during the 
attack, is one of fulness of, or of tightness across, the 
chest, rather than ont: that amounts to actual pain. 
Dyspncea is by no means an essential feature of 
angina, and, if it is present, it is never so intense as 
in asthma. Moreover, in the former, the chest is not 
distended, and the respiratory movements are very 
superficial, on account of the pain which they occasion. 
2. Id obstruction of the larynx, from whatever 
cause, the physical signs are just the opposite to those 
peculiar to asthma. Notwithstanding the vigorous 
action of the iuapiratury muscles, little air enters the 
air passages through the obstructed larynx ; the lungs 
are, therefore, retracted so far as the chest walls per- 
mit, while the yielding portions of the thorax are 
depressed by the external atmosphere. The insertion 
of the diaphragm is marked by a deep furrow. The 
frequency of respiration is here also, as in asthma, 
greatly diminished ; but tliis reduction is due to the 
prolonged and laboured inspiration, instead of cxpii-a- 
tion, as in tiie latter. Inspiration is accompanied by 
a noise which is produced in the larynx, and is most 
audible at its place of origin ; but it is faintly con- 
ducted towards the bases of the lungs. In asthma, 
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Oil the contrary, the wheeziug is generally loudest at 
the bases, but diminishes in intensity on ascending 
towards the larynx. Thus, while the dyspnoea of 
aflthma is of the expiratory, that of laryngeal obstruc- 
tion is of the inspirii-tory type. 

3. In paralysis of the posterior crico-arytenoid 
muscles, there is always a more or leas continuous 
dyspncea, which, on laryngoacopic examination, will 
be found to be caused by the close approximation of 
the vocal cords, so as to form only a narrow chink for 
tiie passage of the air. 

4. A tonic spasm of the diaphragm is as yet chiefly 
known from the experiments of Duchenne.' In the 
two fatal cases in which it has been clinically observed,' 
there was, besides the dyspncea, tetanus of all the 
muscles of the truuk, and loss of consciousness, ip the 
height of the attack; symptoms, the presence of which 
sufficiently distinguish it from asthma. 

In clonic spasm of the diaphragm (hiccup, singultus) 
respiration is greatly accelerated. The inspirations 
are rapid, forcible, and accompanied by a peculiar 
uoisGj produced in the larynx and reinforced in the 
fauces. The lungs, however, are imperfect)}- filled 
with air, and the yielding portions of the thorax are 
depressed. 

5. Paralysis of the diaphragm, an affection of very 
rare occurrence, manifests itself by the inversion of 

' Cmi/., p. 35. ' Vaktte mid Biiiiiberger. 
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the normal respiratory movements. The epigastrium 
and hypocliondrium, instead of projecting during in- 
spiration, are forcibly drawn inward, because the para- 
lysed diaphragm follows the traction of the elastic 
lungs. The breathing is greatly accelerated to from 
forty to fifty in a minute, and there is absence of all 
adventitious sounds, if neither laiyugeal nor bronchial 
affections complicate the attack. 

Significant as are the physical signs in respect of 
the bronchial obstruction, they yet afl'ord but little 
evidence as to the uatm-e of the obstacle, by which, 
alone, the different forms of asthma are distinguish- 
able from each other, information on this subject is 
obtained only from the circumstances attending each 
case. But this, although a matter of great practical 
importance as regards the treatment, is often one of 
considerable difficulty, especially when nothing is 
known of the patient, and when in the presence of 
his acute suffering, there is hiU'dly time for an elabo- 
rate inquiry of any kind. Happily, however, there 
are generally some points iodicEilive of a certain track, 
the pursuit of which may lead to the desired end. 

Thus the presence of the viscid mucus within the 
bronchi may be inferred from the rdles changing their 
site while under observation. The rapid succession of 
complete silence, of vesicular murmur, and of wlioezing 
sounds, cannot be accounted for in any other way. 
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Neither hyperffiinin nor compi'casioii of the air tubes 
cau be so suddenly produced and removed ; aud the 
presence of foreign bodies may be also excluded, since 
these phenomena simultaneously appear at several 
parts of the thorax. During the attack the sputa are 
scanty ; but the patients know from experience that 
their dyspiicea ceases with a more or leas abundant 
expectonitioii. 

The occurrence of the dyspnoea soon after a meal or 
in cousqueoce of constipation, is suggestive of hyperse- 
luia of the lungs. In that case, the intestines are so 
distended with gas, that the diaphragm is pushed up- 
wards to the fourth or even third rib. The respiratory 
niurniur is feeble or inaudible, and, occasionally, a loud 
wheezing is heard. The heart is displaced and the 
j)ul8c is full and bounding. 

If the dyspncea is immediately preceded by fits of 
sneezing, it may be suspected that there is in all proba- 
bility a fluxionary hypericraia of the lungs, produced 
by the inhalation of mechanical irritants floating in 
the air. In the summer and autumn the presence of 
pollen grains iu the atmosphere is the most frequent 
cause of the diaeiise, so that the patients chiefly suffer 
iu the open air, or at places to which those bodies are 
carried by the wind. The d^-spnoeal attacks are not 
unfrcquently accompanied by itching of the skip, by a 
lierpetic eruption of the face, and by a burning sensa- 
tion of the fauces. There is, moreover, a short and pain- 
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ful couj(h and a frothy expectomtion, iu which poUcu 
may he detected on microscopic examination. Moreover, 
the history of the case shows that on former occasiona 
these symptoms subsided, and that immediate rt'lief 
was obtained when the patient removed to the crowded 
neighbourhood of large cities, the air of which is sup- 
posed to have a special curative effect upon asthma. 

CEdema of the lungs occurs moat frequently in hy- 
dreemic patients and iu thoae suffering from Bright'a 
disease. Itgencrally betrays itself by great cyanosis, 
by a feeble and almost empty pulse, and by a weak 
action of the heart. The rhonchi arc, as a rule, of a 
moist character, and the sputa are copious, frothy, 
and at times tinged with blood. Towards the end of 
the attack there is generally profuse diuresis. In the 
interstitial cedema, wliieh accompanies renal affections, 
there are but few and scattered rbonchi, because no 
or very little fluid transudes into the bronchi and 
alveoh. Albumen ami renal casts are freqiiently found 
on examination of the urine. 

Embolism of the puUnonary artery, notwithstand- 
ing its frequent occurrence and the attention with 
which its patlmlogy has been studied, as yet eludes 
detection. Its presence, however, may be suspected 
if, in the feeble and cachectic patient, or in those 
affected witli disease of the heart, especially dila- 
tation of its right side, and with varicose veins, the 
dyspnoea, which suddenly arises and without any 
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premonition, rapidly assumes a great intensity. There 
are, moreover, all the objective symptoms of a pul- 
monary tedema, with this difference only, that, in one 
portion of the lung, probably corresponding to the 
obstructed arterial branch, there is a complete absence 
of vesicular murmur and of all adventitious sounds, 
while percussion produces a resonant note. 

The simple enlargement of the bronchial glands, 
which accompanies hyperEemia and inflammation of the 
surface or snbstancc of the lungs, is seldom of such 
extent as to be discernible by duliiess on percussion 
of the manubrium sterni and the iuterscapula regions. 
But, as it nevertheless suffices to impede the access 
of air to the lungs, there is generally complete absence 
of all respiratory sounds, both after cough as well 
as after manual compression of the chest. These 
symptoms are generally observable on one side of the 
chest, whereas the other is the seat of the various 
catarrhal rhonchi. Glandular enlargement in the cer- 
vical and supra-clavicular regions, coiTesponding to the 
obstructed side of the thorax, are of great diagnostic 
importance. Mediastiual tumours of a certain size ai'e 
in general readily detected. 

It rarely, however, happens that the asthmatic 
seizures are witnesaed by a competent observer, and 
even busy practitioners have seldom, or never, an 
opportunity of exploring the chest of a patient labour- 
ing under a paroxysm. Advice is generally sought in 
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the intcrvala between the attacks, when the character- 
istic aymptoma of these have completely subsided. In 
that case, the diagnosis can be based only on the con- 
sideration of the present state of the patient and on 
the history of the case. The seeming integrity of the 
thoracic organs, or the presence of chronic bronchitis 
and of emphysema, renders it highly probable that the 
impediment of respiration is situated with the bronchi, 
especially if the larynx is, on inspection, found to be 
free from disease or from tumours. The nature of the 
obstacle can be inferred only from the associated cir- 
cumstances. In all cases iii which the dyspnoea occurs 
for the first time at a comparatively late period of life 
and without such antecedents as whooping cough and 
measles, the urine should be repeatedly examined, 
even if a hypertrophy of the left ventricle or a great 
arterial lesion does not direct attention to the state of 
the kidneys. 

Prognosis. 
When asthma has once declared itself, there are, as a 
rule, irremediable changes of the pulmonary tissue, 
the nature and extent of which vary in different cases. 
A complete recovery is possible only in children in 
whom the disease is produced by a simple hypertrophy 
of the bronchial glands, aa this enlargement occasionally 
subsides, and the irritability of the lymphatic system 
also diminishes towards puberty. But this favourable 
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issue is very rare, and there are few iustaoces in which 
children have been known to "grow out" of their com- 
plaint. 

Although a tendency to the recurrence of the dys- 
pnoea thus remaiua for life, respiration may never- 
thele^ be, and frequently is, quite undisturbed in the 
intervals between the attacka^a result that cannot 
be surprising, in view of the fact that perfectly sound 
lungs are a luxury, which only few are permitted to 
enjoy. The attention which asthmatics are prompted 
to pay to hygienic measures, gives them even a certain 
immunity from bronchial affections. So striking is 
this immunity, that Lebert, observing the safety with 
which asthmatics may expose themselves to all in- 
clemencies of the weather, is tempted to believe that 
their disease affords them a protection against colds' ; 
while Trousseau, who could not understand the pre- 
dilection of the patients for fresh air, large rooms and 
open windows, considered it as "une sorte de maitie " 
on their part.^ Upon the whole it may be said that 
eveiy asthmatic seizure is more or less a preventible 
accident, so that an efticaent and suitable prophylaxis 
is almost tantamount to a cure. 

The prognosis as to life is in general favourable. 
This is especially the case with the atrophous forms of 
the disease, i.e. emphysema. It frequently happens 
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that emphyaema developca itself in infancy, as the ira- 
metliate consequence of a catarrhal pneumonia, and 
yet the patient lives to the age of seventy and beyond, 
in spite of the intercurrent attacks of dyspncea. The 
hypertrophic forms of the disease are, on the contrary, 
of more serious import. The interstitial pneumonia, 
wliich for a time escapes detection by means of physi- 
cal diagnosis, manifests itself then only by the persist- 
ence of a copious expectoration in the intervals between 
the attacks. The symptoms of phthisis, however, 
soon become more apparent, and the disease generally 
terminates fatally in the prime of life. In these cases 
Trousseau speaks of a convertibility between nervous 
asthma and tuberculosis.^ It is needless to add that 
the presence of cardiac affections renders the prognosis 
very unfavourable. 

The appearance of asthmatic seizures for the first 
time at a more advanced period of life, is generally 
connected with cither mediastinal tumours or with renal 
affection. Here, as a rule, the dyspnoea soon becomes 
continuous, and the course of the disease is then rapid 
and fatal. In rare instances, however, life may never- 
theless be preserved and a certain freedom of respira- 
tion be restored. 

However distressing the attacks may be, both to the 
patient and to the witness of his suffering, they seldom 
or never terminate fatally. Lebort reports only one 
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case in wbich death ensued during the paroxysm, and 
even here it was, to a great extent, the fault of the 
patient, who disobeyed the strict injunctiona not to 
evacuate hia bowels, as the probable consequences of 
the straining were foreseen.' Generally the dyspnffia 
subsides more or less completely, after having lasted 
from several hours to several weeks. The return of 
the attacks rests chiefly with the patients themselves. 
The course of the disease, however, may be favour- 
ably modified by therapeutic measures. Although 
asthma is generally looked upon as the most intractable 
of all diseases, yet this view is chiefly attributable to 
the maimer in which the treatment has been hitherto 
conducted. Under the erroneous impression that the 
asthmatic tendency was not of the slightest con- 
sequence,* and that prevention was impracticable 
owing to the capriciouaness of the disease, all 
efforts have on that account been directed merely to 
the mitigation of the paroxysms. That the blunting 
of the nervous system, the practice generally adopted, 
can have more than a temporary and palliative efl'ect, 
is hardly to be expected. In asthma also it is neces- 
sary to meet all indications of the disease, and in doing 
«o, there is every prospect that its treatment is at least 
as successful as that of every other chronic affection. 



So long as tlie asthmatic tendency was supposed to lie 
a mysterious derangement of the nervous system, 
there could obviously be no question as to the preven- 
tion of the disease. But, according to the view here 
adopted of its nature, an efBcient prophylaxis, though, 
for various reasons, impracticable in some cases, ap- 
pears by no means so in al! of them. On the contrary, 
the fact that in the vast majority of instances, asthma 
is traceable to the pneumonia of whooping-cough iind 
measles, affords just grounds for assuming that, by 
timely subduing the catarrhal inflammation, the subse- 
quent disposition to the dyspnceal seizures may be either 
completely averted or greatly diminished. Whether 
this assumption will prove correct or not, is a matter 
of future observation. Meanwhile, although every 
case of catarrhal pneumonia is not necessarily de- 
veloped into asthma, still, as this so often appears to 
be the consequence of the former, it is no superfluous 
prevention to guard against the contingency. 

The precautionary measures required for the pur- 
pose merely consist in the judicious management of 
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thoae affections, in which the iuflaniiiiation of the 
bronchi has the tendency to spread to the parenchyma 
of the lungs. This is not the place to inquire whether 
chemical irritants' or living organisms, floating in the 
air, are the causes of the complication ; probably both 
are so concerned, inasmuch as the former supply the 
"phlogistic zymoid"* which developes the activity of 
the latter. Be tliis, however, as it may, certain it is 
that catarrhal pneumonia is moat rife in ill- ventilated 
rooms, in which those agents are known to attain 
their greatest virulence. Hence, to protect the in- 
flamed surface of the larynx and of the bronchi would 
appear to be the first and indispensable condition to 
prevent the extension of the disease. This, indeed, 
is merely the application to medicine of a practice to 
which modern surgery is mainly indebted for its suc- 
cesses ; and cuuld the diseased surface of the bronchi 
be as efl'cctually protected as an open sore, the results 
would be, no doubt, as favourable in the one as in the 
other case. 

With a view of carrying out that practice, attempts 
have been made to destroy, by inhalation of antisep- 
tics, the organic substances contained in the inspired 
air, and those also accumulating upon the surface of 
the air-tubes ; but in whooping-cough, in which the 
inhalations have ofteu been tried, the results did not 

' Biirtels, loc. cif. 

" Billroth.— Vircliinv'H Jnkreghericht. 1874, Bd. i. :i.i2 ei nfi/. 
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quite answer the expectations. More readily attain- 
iible, and, indeed, more beneficial, is the removal of the 
irritants from, or the prevention of their accumulation 
in, the air. So long as the patient suffering from 
whooping cough or measles is confined to his room, 
this should be effectually ventilated day and night. 
But if the weather and the state of the fever permit, 
he should spend the greater part of the day out of 
doors. Even a slight febrile movement is no contra- 
indication of his leaving tlic house ; for not uufre- 
queutly the febrile movement is kept up by the viti- 
ated atmosphere indoors. Unfortunately, parents, 
blinded by prejudice, often oppose such measures, and 
even part with the medical adviser who holds, what 
they conceive, such heterodox views. But their fear 
will be removed if they but remember that experience 
bad long since shown that intractable cases of whoop- 
ing cough were favourably modified by a "change of 
air", even if the place selected possessed no superiority 
of climatic conditions. That the beneficial effects 
are not attributable to the " change " as such, but 
to the free supply of frush air, need hardly be men- 
tioned. 

In this way only is it possible to meet the require- 
ments of the moment, and to obviate the more remote 
consequence ; for there can be little doubt that the 
inflamed surface of the bronchi, protected against ex- 
ternal irritants, and under the influence of an etEcient 



210 TREATiaST. 

oxygenation of the blood, tends in those cases of itself 
to recovety. The exhibition of narcotics is, at the 
be8t, but of doubtful utility. Even it by a snffictently 
large dose of the drugs, the coagh is allayed for a 
time, this, nevertheless, returns with its fonner vio* 
lence when their physiological effect has ceased, nn.- 
less the vitality of the patient is in the mean time 
exhausted. That it should be so, is obviooa from 
the pathological conditions. Neither the inflamma- 
tion of the mucous membrane, which ia probably 
produced aud maintained by peculiar fungi (Letzerich), 
nor the external irritants exciting the cough (Hauke), 
are in any way affected by sedatives ; but both 
retain their unabated activity, however much the irri- 
tability of the nervous system may be reduced by 
treatment. As a rule, narcotics are even hurtful, in 
that they produce within and around the patient 
conditions that aggravate his disease. If proof were 
wanted, it is but necessary to watch a child suffering 
from whooping cough, in whom every effort of nature 
to expel the offending substances from the lungs is 
immediately suppressed by the inhalation of chloro- 
form. The cyanosis, due to the obstruction of the 
bronchi, is increased by the means intended to rehevc 
it ; BO that the treatment, if it does not hasten the 
fatal cnil, serves at any rate to cripple the patient for 
life. 
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B. Treatment of the Disease. 
When asthma has declared itself, there are, aa a 
rule, changes of the pulmonary tissues, which vary in 
nature and extent in different caaea. But though those 
changes do not always betray themselves by adequate 
physical signs, they are, notwithstanding their latency 
or seeming insignificance, essentially the disease, and 
no plan of treatment, useless in the first place and 
specially directed to them, can be productive of per- 
manent benefit. Indeed, the proverbial intractability 
of asthma is mainly due to the exclusive attention 
hitherto bestowed upon the dyspnceal paroxysms, at 
the expense of the organic lesions from which they 
arise. It is true those paroxysms are, for a time, the 
sole and always the most conspicuous symptoms, 
whereas the disease proper is quite compatible with 
perfect freedom of respiration ; and the inference may 
well be, as, indeed, it has been, drawn that if the 
paroxysms are relieved, the disease is rendered com- 
paratively trifling. But e.xperience has amply shown 
that this object is not readily attainable ; and even if 
it were so, still, as the asthmatic seizures are, in the vast 
majority of instances, avoidable accidents — it would 
bo a truism to state — the prevention of their recurrence 
is more important than the mitigation of their severity. 
But no amount of attention to the exciting causes will 
protect against the attacks of asthma, unless the morbid 
p2 
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BU3ceptll)ility to tlicm be simultaneously diniiinahed. 
The treatnieat of tlie diseiise alone promises to save 
the patient a vast amount of suffering. Nor is tliia 
the sole benefit that is likely to accrue from it. So 
long as the cardiac-and pulmonary affecliona, which 
at a later period of asthma are readily recognised by 
theic physical signs, were considered to be the conse- 
quences of the djspncea, the suppression of this was 
all that waa wanted, although no one instance can be 
adduced to show that the desired result had been 
obtained in this way. But since those affections are 
known to be the terminal links in a chain of morbid 
processes, there is prospect of delaying their 6nal de- 
velopment only by timely measures appropriate to their 
nature. 

Thus the treatment of asthma aims at arresting the 
progress of the existing pathological changes, and at 
maintaining the healthy portions of the lungs in a stale 
of greatest efficiency. These objects are quite attain- 
able in most cases, partly by improving the nutritioa 
of the organism and indirectly that of tiie lungs, partly 
by restoring the normal function of the bronchial sur- 
face. 

I.— General Treatment. 
1. Hytjienic Measures. — The most reliable means 
of improving the general nutrition is undoubtedly the 
hygienic management of the disease. To derive from 
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measures of that kind all the benefit which they arc 
capable of aflbrding, they should be carried out sys- 
tcmatically, and not left to the discretion of the patient. 
Asthmatics, aa a rule, confident of the integrity of 
their organs, are only too apt to neglect the most 
obvious precautions for the maintenance of health, 
save, perhaps, those that refer to diet, because the 
transgression of these is immediately followed by the 
penalty ; but even here the possession of some nar- 
cotic, by which the patients are able to relieve their 
"spasmodic breathing", often renders them incautious 
and callous. Hence the directions concerning hygienic 
measures should be at least as definite as those that 
arc usually given with regard to the purely medicinal 
treatment. 

a. Climate and Exercise. — Foremost among thein 
is the constant supply of pure air. An atmosphere, 
containing more than 0'7 per cent, of carbonic acid, 
and the proportional amount of organic substances, is 
prejudicial to health. Such quantity of deleterious 
gases, however, accumulates only in confined places, 
and as asthmatics are, as a nile, of sedentary habits, 
they should, therefore, first direct their attention 'to an 
efficient ventilation of their dwellings. More espe- 
cially is this needed in bedrooms at night, when oxy- 
gen should be stored up for consumption during the 
day. Not only the impairment of nutrition, but in 
many instances the noc-turnal attacks of dyapuoaa, are 
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due to an imperfect supply of pure air at night The 
size of the bedroom affords not the least protection ; 
however large it may be, the air in it is soon rendered 
insalubrious by the discharge iuto it of the products of 
respiration and perspiration. What is wanted, there- 
fore, ia the constant renewal of the air. But " the close 
windows", writes Sir James Clark,' " and thick curtains 
and hangings with which the beds are often so care- 
fully surrounded, prevent the possibility of the air 
being renewed. The consequence is that we are 
breatiiiug vitiated air during the gi'eater part of the 
night, that is, during more than a third part of our 
lives ; and thus the period of repose, which is neces- 
sary for the restoration of our mental and bodily 
vigour, becomes a source of disease. Sleep, under 
such circumstances, is often very disturbed, and always 
much less refreshing than when enjoyed in a well ven- 
tilated apartment ; it often happens, indeed, that such 
repose, instead of being followed by renovated strength 
and activity, is succeeded by a degree of heaviness and 
languor, which are not overcome until the patient has 
been some time in a purer air.' Nor ia this the only 

• The Satiativi Injlutnce of CHmate. 4th edition. London, 
1864, p. 73. 

^ Tbesa aro tbo cases of astbma in w]iich coffco relieves the 
BiiQam. " It is ofteu taken in the morning ; and patients will tell 
you that, previous to tHkiog their coffee, they are not fit for any- 
thing — can hardly move about j but that the taking of it ia imme- 
diately followed by freedom of breathing, and an ability to enter 
at unee on their daily occnpatiou." — Uydo Salter, op. cit., p. 202. 
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evil arising from sleeping in ill-ventilated apartmenta 
AVhen it is known that the blood undergoes most im- 
portant changes in its circulation through the lungs, 
by means of the air which we breathe, and that these 
vital changes can only be effected by the respiration 
of pure air, it will i>c easily understood how the healthy 
functions of the lungs must be impeded by inhaling, 
for many successive hours, the vitiated air of bedrooms, 
and how the health may be as effectually destroyed by 
respiring impure air as by living on unwholesome and 

unnutritious food Let a mother, who has been 

made anxious by the sickly look of her children, go 
from pure air into their bedroom in the morning, be- 
fore a door or window has been opened, and remark 
the state of the atmosphere, — the close, oppressive, and 
often foBtid odour of the room,— and she may cease to 
wonder at the pale and sickly aspect of her children. 
Let her pay a similar visit, some time after means 
have been taken to secure a full supply and continual 
renewal of the air in the bedroom during the night, 
and she will be able to account for the more healthy 
appearance of her children, which is sure to be the 
consequence of supplying them with pure air to 
breathe." 

Some patients may be readily induced to adopt the 
necessary means for the supply of pure air ; and the 
benefit which they invariably experience from it en- 
courages them to continue the treatment. Others, 
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again, can in no way be perauaded to ventilate their 
rooms ; they confound ventilation and draught, and in 
tlieir inorJiDate fear of "catching cold", they prefer, 
rather than risk this hypothetical danger, to expose 
themselves to the consequences inseparable from the 
inhalation of a poisonous atmosphere. 

In dealing with this class of patients, it is well to 
remember that the effect of pure air upon those un- 
accustomed to it resembles almost that of alcohol The 
chemical changes of the body, which hitherto have 
been at their lowest ebb, are by the free supply of 
that vital agent, at oucc roused to an energy previously 
unknown, and at times even so great as to produce an 
almost febrile condition. Moreover, if the patients 
have lived for a length of time in a confined atmo- 
sphere, their bronchial mucous membrane generally is 
in a state of ana?Bt!iesia from the narcotic influence of 
the carbonic acid ; but as, on exposure to a purer 
atmosphere, that membrane recovers part of its sensi- 
bility, cough is now readily induced by the irritating 
substances contained in the air. Such return of the 
bronchial sensibility, however, is usually regarded, not 
as a favourable sigUj but as a "fresh cold". The 
patients, therefore, refuse to continue the treatment, 
and immediately return to narcotics, in order to 
suppress the cough. Hence, the longer they have 
breathed in a vitiated atmosphere, the more gradually 
are their habits to be changed ; otherwise, the neglect 
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of this precaution would deprive the sufferers of the 
benefit of the treatment, and cause the practitioner 
the annoyance of seeing his best efforts frustrated. 

At all seasons of the year asthmatics should, if the 
weather at all permits, daily take exercise in the open 
air. There is no need for violent exertion, as often 
recommended, but the amount of the exercise should 
be apportioned to the requirements of each case. 
Gentle and sustained working of the muscles, as in 
walking, best answers the purpose ; it sufSces to re- 
move the waste products that accumulate in the body, 
and to effect a more complete oxygenation of the blood. 
The failing appetite is improved, and the impaired 
digestion and sanguification are restored ; so that ex- 
ercise must be looked upon as the best of tonics. The 
difficulty only is, that the patients will not readily re- 
nounce their habitual indolence, either for want of 
encrgj' on account of the imperfect decarbonisation of 
their tissues, or for fear of '■ catching cold". But the 
efforts, when once made, are always crowned with 
success ; even those in whom the disease of the lungs 
is considerably advanced, soon perceive the vivifying 
influence of oxygen, and a freedom of respiration to 
which they were strangers before. If active exercise 
is impossible, the passive should be substituted. 

In the summer and autumn — from May till Sep- 
tember — exercise in the open air is not always jms- 
siblc, on account of the dyspna^u whirh the pollen and 
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the Spores of fungi floating in the atmosphere are 
Kkelj to produce. So long, therefore, as the morbid 
sensibility of the bronchial mucous membrane persists, 
a sojourn at the sea-side is desirable. A place, how- 
ever, which, though situated at the sea coast, partakes 
of the character of a bay, deeply indeuted into the 
mainland, is not ao favourable for the purpose, espe- 
cially if this bay is surrounded by land which is 
largely used for the growth of hay-grass.' But the 
more any sca-sidc place has the form and charac- 
ter of a small island, or of a narrow peninsula, and 
the wider the sea which surrounds either of these, 
the more completely will it protect the patient against 
the inconvenience arising from pollen in the air. For 
this reason a cruise in a yacht which can keep well out 
to sea is one of the best remedies that can be adopted, 
and, failing this, a sojourn on a small island in the 
open ocean ia the best that can be found on land. 
Still, even at the sea-side, if the wind is blowing from 
the land, and if hay-grass is in flower at the time, the 
patient will be liable to have an attack of dyspncea. 
It is, therefore, a matter of importance in selecting a 
retreat, to find one where the prevailing winds are 
from the sea, or one where the shore is backed with 
high cliffs, which act as a sort of screen when the land 
wind ia blowing. Hyde Salter relates the case of a 
lady, who could breathe only in a cottage so near 
' Dr. Blucktey, op. cit.. p. 199.201. 
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to the Bca, that in rough weather the waves broke 
against the walls of her house.' 

Dr. Blackley' recommends, as places suitable for 
residence during the summer, Lundy Island, near to 
Ilfracombe, in the Bristol Channel ; Lizard Point 
(Cornwall) ; the point of land near St. Mawe's, aa well 
as many places of the south coast ; some parts of the 
Isle of Man, and certain districts on the Welsh coast. 

If the patient cannot take his residence at the sea- 
aide, his beat plan is to go to the centre of a large 
town — the larger and the more densely populated it is 
the better for him. These are the cases in which locality 
shows the caprice of asthma, and in which "the sooty 
air of London, Manchester, and Glasgow, has been 
found to be anti-spasmodic."^ Perhaps the use of the 
respirator moistened with glycerine, or a wet sponge be- 
fore the mouth and nose,* — with the view of filtering 
the inhaled air, may enable the patient to enjoy the 
advantages of out-door exercise, without exposing 
himself to the attendant inconvenience. 

In the winter, asthmatics should reside at places 
where the genial climate and the beauty of the scenery 
both permit and attract them to spend the greater part 
of the day in the open air. Although other circum- 
stances, such as the relaxation from many causes of 

' Op. cit., p. 285. 3 0/1. ck., p. 201. 

» Con/.— Hyde Salter, p. 266-301. 

* C. V. Nageli, Die nicltrta I'itze. Miiiiclicii, 1877, p. 154. 
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care aud anxiiity, the altered diet, etc., contribute to 
the benefit which is invariably experienced from resi- 
dence at one of the numerous health resorts ; still, the 
main advantage of these is, that they afford opportuni- 
ties for out-door exercise at a time when, were the 
patient in his own country, he would most probably be 
confined to his room.' lu leaving home for the win- 
ter, tlie asthmatic should therefore distinctly realize 
the object of his migration to a different climate. He 
should remember that the atmosphere of the place 
which he seeks contains no special principle potent 
enough to penetrate into drawing and bed-rooms, and 
there to exert its curative influence. 

It is agreeable to think that those advantages are 
not solely for those whom fortune has particularly 
favoured. Pure air sufficient for all the purposes of 
life are within the easy reach of even the poorest. "By 
keeping up the babit of going daily into the open air, 
in almost all weathers, under the protection of warm 
clothing, persons with very delicate lungs may bring 
themselves to bear this climate, and even strengthen 
their constitutions to an extent not generally be- 
lieved."* 

b. Gymnastics. — In feeble chddreu, especially those 
■whose thorax had been crippled by rickets, gentle 
g}-mua9tic3 (Swedish) greatly assist the development of 

' Sir Jftinea Claik, <j}i, ck., ji. 10. 
3 /W., y. 69. 
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the lungs. Athletic sports, if not carrioil to exhaustion, 
are still more useful. Adults also should bestow some 
attention upon the mechanism of respiration, iu order 
to effect a complete ventilation of their lungs. 

c. Baths. — The daily use of baths, in the summer, 
especially in the sea, is a very serviceable means of in- 
vigorating the constitution. Cold baths, however, are 
not suitable in cases In which the respiratory organs 
are unable to meet the increased demand for the 
production of lieat consequent upon its abstraction. 
Tepid baths prove, under these circumstances, more 
beneficial, inasmuch as they greatly facilitate the 
performance of all functions. If the disease of the 
lungs is not far advanced, the advice of Dr. Chambers 
may be adopted.' He recommends, aa an excellent 
device for invigorating the constitution, to take the 
morning baths by sitting in warm water, and having a 
bucket of cold water poured down the spine from the 
nape of the neck, and then being rubbed dry imme- 
diately with a rough-dried towel. 

The systematic eraployraent of warm baths of a 
temperature of from ,95 to 102° F. has a direct cura- 
tive influence upon asthma. By no other means than 
this is it possible so effectually to relieve the lungs 
of the chronic congestion with its abundant exu- 
dation of white flood corpuscles, which choke up 
the bronchi. The turgidity of the cutaneous surface 
' IHd in irmhh ind Diu<i«e. London, 1876, p. 281. 
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serves, as it wore, to distribute the respiratory function 
between the lungs and the auxiliary organ — the skin. 
Carbonic acid ia exhaled in larger quantities, the arterial 
pressure increases, and the discharge of the urine is aug- 
mented. Disease of the heart is not necessarily a contra- 
indicatioUj but as the warm water tends to weaken the 
action of the cardiac muscles, stimulants may be re- 
quired before the bath is taken, Niemeyer speaks highly 
of the good results which he obtained in inveterate 
cases of chronic cattarh ; he kept the patients for half- 
an-hour at a time in a bath of a temperature of at least 
100° F., and then enveloped them in hot blankets, in 
which they remained for one or two hours longer. At 
first, as long aa the dyspncea was very severe, the 
patients suffered greatly, not only while in the bath, 
but during the sweating. Soon, however, generally 
towards the end of the first week, as the perspiration 
began to flow more readily and freely, they became 
satisfied at their improved condition, and were willing 
to continue the treatment. After eight or ten baths, 
the dyspncea had abated in the moat striking manner, 
and the cyanosis had disappeared.' 

The addition of brine, or of Tidman's sea salt, from 
ten to fifteen pouuds, improves the beneficial influence 
of warm batlis, the temperature of which need not 
exceed 90" F. Brine baths arc specially useful in 

' Te^- Boole of Practical Med idiie. 7t!i edition. LonJoii, 1870, 
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scrofulous and rickety children. The famous sulphur 
baths of Barfeges, Baguercs de Luehon, Cauterets and 
£aux Bonnes, only act by the warm water, their con- 
tents of sulphuretted hydrogen being too small to pro- 
duce an appreciable effect. The cures of "asthma" 
obtained at those places are greatly assisted by their 
climate. Lippert recommends vapour baths, if taken 
with the necessary precaution, in cases in which asthma 
depends upon a chronic congestion of the mucous 
membrane.^ 

d. Diet. — In regulating the diet of asthmatics, it is 
necessary to bear in mind that chronic gastric catarrh 
is as constant a symptom of their disease as are the 
dyspnceal seizures. Thus ere food can be expected to 
improve the general nutrition, the healthy function of 
the digestive organs should be restored as far as pos- 
sible. The hygienic measures previously recommended, 
such as exercise in the open air, baths, etc., are valu- 
able also in this respect ; for, as the dyspepsia is due 
to the congestion of the gastric mucous membrane, 
consequent upon the obstruction of the pulmonary cir- 
culation, everything that tends to re-establish the free- 
dom of the latter, favourably influences the power of 
the digestive organs for assimilation and absorption. 
Special treatment, however, is required for the romovid 
of the abnormal fermentation, of constipation, and of 
flatulence ; and such treatment is to be conducted 
' Iti-umi, JJalneolkerapie. Berlin, 1875, p. 638. 
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upon known principles, to which it is needless here to 
refer. 

The quantity as well as the nature of the food 
shoulJ be such as to meet the requirements of each 
cose. The age and constitution of the patient ; the 
nature and duration of the disease ; his appetite and 
habits ; his tastes and idiosyucracies, and other like 
circumstances — all these should be considered in regu- 
lating the diet. A dietary table, applicable to all 
cases, is obviously impossible. It is by far the better 
plan to make each patient the subject of a special 
study, with a view of obtaining the necessary infor- 
mation as to his requii-e meats. Errors of diet should 
be as much as possible avoided, if for no other reason 
at least for this, that they are most likely to provoke 
a dyspnoeal attack. 

As regards the quantity of the food, small and fre- 
quent meals should be the rule so long as the dys- 
pepsia lasts. The interval between tbcm depends on 
the time required not only for tlie assimilation of the 
different articles of diet, but also for their absorption ; 
for,if ready-formed peptones are retained in the stomach, 
their presence interferes with the action of the gastric 
juice. The real wants of the organism are a saferguide 
than the craving of the appetite. The congestion of 
the gastric mucous membrane produces indetiuite 
sensations which the patients erroneously interpret as 
promptings for food ; and under the erroneous im- 
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preaaion that the more 'they consume, the better 
they are able to cope with their complaint, aathmatics 
are very prone to overload their stomacha. It is 
saperfluous to say that only so much is beneficial as 
is assimilated and absorbed ; the rest is not only 
useless, but even hurtful. Considering the paucity 
of the digestive juices secreted, and the impaired 
power of absorption — both the results of the venous 
congestion — the quantity of food should necessarily 
be small. A large meal of even the most digestible 
articles is sure to diaagree with the patient, and to 
provoke an asthmatic seizure. No food should be 
taken shortly before going to bed ; but time should 
be allowed for the completion of the digestive process 
before the patient retires to rest. 

The quality of the food is of less importance than 
its quantity. Tlicre are no articles absolutely digest- 
ible or indigestible ; but what is easy of digestion for 
one asthmatic, may not be so for another. The digesti- 
bility of food depends on its chemical composition, its 
shape, its preparation, etc. Upon the whole, the diet of 
asthmatics should, as in the healthy, contain the 
necessary proportion of albuminous and hydrocarbon- 
aceous substances. In the young and feeble patients, 
hydrocarbons and especially fat should slightly pre- 
ponderate ; in the obese, in whom a reduction of the 
corpulence is desirable, a suital)Ie regimen should be 
instituted. It is a mistake, however, to cut down 

Q 
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diet to a rigid mouotoiiy, and erase from the future 
bill of fare everytliing that haa once seemed to be 
followed by iudigeatiou. On the contrary, the more 
hopeful course is to add to the dietary everything 
that has been once founO to agree. Thus a whole- 
some and extensive choice of articles will be ob- 
tained. 

Some articles are looked upou aa highly "asthmatic", 
and should therefore be avoided. They are generally 
those that reailily undergo abnormal fermentation, or 
are decomposed into carbouic acid and hydrogen, as 
malt liquora, sugar, preserved fruits and cheese. Dur- 
ing meals, the attention of emphysematous patients 
especially should not be diverted from the act of 
swallowiug, since by inadvertence, particles of food 
may easily enter the air passages. 

2. Trcutmerd of constitutional anomalies and local 
affections.— The causal indication demands an appro- 
priate treatment of the constitutional anomalies and 
local affections with which asthma is generally con- 
nected. The appearance of dyspnceal paroxysms in 
a cliild, in wliom the presence of rickets may be sus- 
pected, calls for a suitable dietetic regimen and for 
the exhibition of lime water, Benecke warmly recom- 
mends in those cases the hypophospliite of lime, which 
he considers as a means of " manuring the infantile or- 
ganism."' That salt however is insoluble in the intestinal 

' nenimuu Kiihler, Handh. if. ph^iiol. Thtrnjifutik. Giittingen, 
1876, p. 135. 
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canal, and is not iibaorbed The phosphorua needed 
for the formation of bone is amply provided by the 
oxidation of the protein substances. Hermann Kohler, 
by no meana sceptical as regards the efficacy of 
drugs, ia of opinion that hypophosphite of lime is, 
"without a proper respiratory diet", useless, and with 
it, only of doubtful utility.' At a later period, when 
the rickety deformities have developed themselves, as 
also in cases of aerofulosia, the exhibition of iron, 
and particularly of cod-liver oil, aerves not only to 
improve the general nutrition, but also to arrcat the 
progress of the morbid changoa in the lungs. 

Hydrotherapy may be cautiously tried, where a 
scrofulous diathesis cxiata. Rilliet and Barthcz have 
obtained good results from it in a case iii which 
asthma was produced by enlargement of the bronchial 



In patients witli a tendency to corpulence, and alao 
in the gouty, the impedimenta of the respiration are 
best avoided by the regulation of the diet, by ex- 
ercise and by the urc of Carlsbad or Vichy water. A 
season at these places is often productive of great 
benefit. In obese females, sterile or past chihl-hearing, 
the disposition to asthma is often considerably re- 
lieved liy repeated incisions of the oa uteri if, for some 
reason or other, attention is directed to the gene- 
rative organs. Doubtless, both the tlyspncea and the 
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Uterine (iistiirbances are the consequences of a gene- 
ral plethora; and though the prevalent theory ascribes 
the fonner to a nervous derangement produced by 
the latter, that theory may be allowed to paas, so long 
aa its practical application benefits the patient. The 
sarae favourable modification of asthma is observed in 
plethoric individuals after a haamorrhoidal flux. But 
in either case, the benefit is only transient, eis the 
patients strive by all possible means to repair the loss 
of blood. At the present time, when a remedial 
measure of great usefulness — the lost art in surgery — 
has been quite discarded, because it had formerly been 
abused, one does not dare to recommend the adoption 
of a practice, founded though it may be upon clinical 
experience. 

If asthma is connected with diseases of the heart,iron 
nnd digitalis serve to strengthen and to regulate the 
cardiac action. The cases most difiicult to deal with are 
those in which the dyspntea is due to the so-called 
brown induration of the lungs, in consequence of a 
congenital hypoplasia of the arterial system. All 
the resources of art often fail to prevent the constant 
emigration of white blood corpuscles which obstruct 
the bronchi. 

If asthma complicates renal affections, the patient 
should for a time be kept in bed. Gentle but persis- 
tent diaphoresis effects as much as may be expected 
under such circumstances. 



a. Medicinal. — Among the numerous remedies that 
have been recommended io the treiitmeut of asthma, 
the great majority are narcotics or so-called nervine 
tonics,' intended to allay the supposed morbid irri- 
tability of the centre of respiration. Rut apart from the 
uncertainty of their operation, even in the hands of 
those who moat loudly proclaim their virtues, their 
prolonged exhibition is neither indicated by the nature 
of the disease, nor has experience shewn them to be 
productive of ujore than a transient benefit. 

The medicinal agents which in suitable casea appear 
to be useful are : - 

1. Arsenic. — The employment of this drug in asthma 
is mainly founded on the observations of its effect 
upon the habitual lu-scuie eaters in Lower Austria and 
Styria. According to the concurrent testimony of 
many trustworthy informants, there are in those coun- 
tries men, of the lower classes, who resort to ai-senic 
for the alleged purpose of rendering themselves, or 
rather their respiration, more apt for iiscending 
mountains, and for hunting. They generally com- 
mence at the age of eighteen, by taking small doses of 
^senic, and gradually attain such tolerance of it, as 

' Chloride of platiiium (Hubs), ziuc, ailver (Kopp), iu K. 
Ktihler'B Sjiecielle Tkerapie, 1868. Bd. i, p. C36 ;— Antonio Curoi, 
" Aztoue del iirgento sul HiBtemu iiervuso e mosuoldre". — La Spe- 
rimcntale. Dec. 1875. 
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to be able to consume from four to six grains once or 
several times a week. Under the influence of that drug 
they indeed endure great physical exertion without 
embarrassment of their breathing ; their appetite and 
digestion are good, and their nervous system is iu a 
state of great vivacity. They, moreover, appear to be 
singularly free from disease, and, as a rule, reach good 
old age ; but the omission of the arsenic is always 
followed by indisposition, so that they are forced to 
return to its use as soon as possible. 

The physiological action of arseuic is aa yet too 
imperfectly known to admit a satisfactory explana- 
tion of the facts just mentioned. That it enters the 
circulation is evident from its appearance in the bile, 
in the saliva, in the perspiration, and in the urine ; but 
what changes it produces in the blood, and how it 
affects the nervous centres are, for the present, mere 
matters of speculation. But it is doubtful whether 
the good results obtained by its use, in the case of 
those mountaineers, are due to its remote effects. 
Arsenic is known to be a useful stomachic,' and as 
the men who resort to it are in the habit of consuming 
large quantities of ardent spirits, they apparently 
possess in it an agent, which, by stimulating their 
appetite, and assisting their digestion, preserves their 
nutrition, and enables them to follow their employment, 
notwithstanding their intemperance, which would 
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otherwise speedily incapacitate them. But their 
healthy occupatiou is by no means a subordinate 
fiEictor in the improvement of the general uutrition, 
and there is no proof that arsenic produces precisely 
the same effect in those who do not pursue the same 
mode of life. Indeed, the conflicting opinions which 
physiologists arrived at concerning the increase or re- 
duction in the excretion of carbonic acid and of urea, 
and concerning the gain or loss of the weight of the 
body, seem to be attributable to the differences of ex- 
ternal circumstaneee under which their experiments 
were conducted. 

Thus in these, and doubtless in other cases, arsenic 
in medicinal doses owes its virtue to its properties of 
— 1, arresting fermentation' ; 2, stimulating the ap- 
petite and assisting digestion ; and 3, improving the 
general nutrition. The irritation which it produces 
in the gastric mucous membrane gives rise to a 
pleasant sensation of warmth in the stomach, and to a 
feeling akin to hunger ; and aa its presence in no way 
interferes with the action of the saliva, nor with that 
of the gastnc and pancreatic juices, the food consumed 
in larger quantities is also completely digested. There 
is, moreover, according to Vaudrey,^ a copious evacua- 
tion of pultaccous stools — a circumstance that probably 
accounts for the freedom of respiration generally ex- 
perienced. 

' SavitHch and Niooki Joliuiiiismi, iinutud liy Kiihlur, Im. cU., p. 
725. - IhvL. p. 716. 
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On the erroneous suppoeitioD tbat arsenic exerts a 
specific iniluciice on the respiratory organ, Trousseau 
revived the practice recommemled by Ettmiiller, of 
inhaling the drug for the relief of asthma.' Buchheim 
denounces this procedure as dangerous,* Trousseau 
himself is silent on the results which he obtained, hut 
Waldeuburg* states that the inhalation of arsenic is 
much less efficacious than its internal administration. 
Viand Grand-Marais* and Fred. Julius,' on the contrary, 
claim advantages from ai-senical fumigations ; but it 
appears that the mere irritation which such fumigation 
produces upon the respiratory mucous membrane faci- 
litates expectoration in cases of chronic bronchitis — 
an effect more readily attainable by less dangerous 
means. 

Arsenic is thus indicated for the relief of the dys- 
pepsia of asthmatics® and for the improvement of their 
nutrition, provided the aUmentary canal is free from 
inflammatory affections and the action of the heart is 
not too feeble. It is best given as Fowler's solution, 
or Liqu, Sod, Arsen., immediately before meals ; cor- 
rosion of the gastric mucous membrane need not be 
feared, as arsenic possesses no affinity to the albumen 

' Hirta, Art. " Arsenic". — ^ounean Diction, de Midecine, etc., 
ton.e iii, p. U9. 

* Lehrbuch der Arzneimittelehre, 1876, p. 311. 

* Ldirbiich der respiratorischen Tlierajne. Bcrlio, 1872, p. 488. 

* Afonittur (fcx Hdpit., Juin 28-30, 1850. 
' Lancet, vol. ii, August 1861. 

^ Auntie, quoted by Kiibler, oji. cit., 736. 
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of the tissues. The treatment is best begun with the 
exhibition of a laxative, in order to remove the fjecal 
matter from the intestinal canal. The dose is gradually 
increased so as to reach its maximum within fourteen 
days ; it may then be continued for some time, and 
subsequently gradually diminished. On the appear- 
ance of pain in the epigastrium, the drug should be at 
once omitted. The patient, moreover, should be care- 
fully watched, as even the smallest doses have the 
tendency to weaken the energy of the heart.' 

It is needless to add that the " herpetic eruption" 
which forma an integral symptom of hay asthma does 
not require the exhibition of arsenic. 

In cases in which asthma is due to compression of 
the air tubes by enlargement of the bronchial glands, 
arsenic may be cautiously tried. Commencing with five 
drops of Fowler's solution, Billroth^ increases the dose 
in periods of two or three days to ten, fifteen, twenty- 
four, and even forty drops, and again diminishes it 
in similar proportion. If signs of poisoning appear, the 
treatment should be interrupted. After the fourth or fifth 
day of treatment, the temperature generally rises in the 
evening (lOrS" — lOS'l" Fahr.), but becomes normal 
in the morning; and this febrile state, which Harlcssalso 
had noticed,^ lasts even for a couple of days after the 
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treatment has been discontinued. But it is by no meaua 
desirable to carry the effect of the drug so far, 

2. Alkalies. — Tii the cases in which viscid mu- 
cua occludes a number of bronchioles, so as to impede 
the access of air to t^e lungs, the means previously 
mentioned as intended to reduce the disposition to 
asthma, remain ineffectual "in consequence of the im- 
perfect oxygenation of the blood. Under these circum- 
stances, alkalies may be usefully given, with the view of 
removing the existing obstacle of respiration and of 
modifying the secretory function of the bronchial mu- 
cous membrane. 

Since the time of Lacnnec, alkalies have been em- 
ployed for the purpose of " dissolving" tenacious sputa, 
and there can be no doubt that they possess this 
property in an eminent degree. On account of their 
great diffusibility, they are rapidly absorbed into the 
blood, the plasticity of which they diminish ; but as the 
blood strives to maintain its fixed standard of alkali- 
nity, they are rapidly eliminated and reappear in the 
various secretions. In what manner they alterthe ex- 
osmotic equivalent of the blood is not quite known ; 
but certain it is that their carbonates and chlorides 
favour the formation of mucus, which, according to 
Nasse', contains seventy per cent, of chloride of sodium. 

As in the present case the idkalies have to be continued 
for a length of time, the salts of soda aix' preferable be- 

' Jluuhheiui, ''j: ril., u. 108. 
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cause tbcy are better borne by the stomach than those 
of potash. They are best given in the shape of a mineral 
water, such as Ems, Wiesbaden, Kisaingen, Vichy, etc. 

lodiJe of potassium, which forms the base of Aubr^o's 
well-known specific, was first gi ven in asthma by Horace 
Green. It has all the properties of au alkali, and pos- 
sesses moreover, as Heubel' supposes, a special affinity 
to the pulmonary tissue. Its administration in suitable 
cases is always attended by the best results.^ The doae 
varies from five to ten grains several times a day. It 
should be freely diluted, and be taken upon an empty 
stomach. In the doses just mentioned it does not spoil, 
but rather improves appetite and digestion. 

Iodide of potaaaiura is inapplicable, however, when 
the bronchial mucous membrane ia in a state of acute 
inflamraatiou. For, in contact with the atmosphere, 
the ialine is disengaged from its combination with the 
albumen of the blood, and when thus set free, it is apt 
to irritate the sutface of the air tubes, and to produce 
here an analogous process, as it does upon the skin 
and the nasal mucous membrane, 

Germain See^ recommeuda bromide of potassium, aud 
reports three cases in which its exhibition proved suc- 

' H. Kiiiiler, u/i. cit., p. iiiO. 

' Hjde Salter, <,/». cit., p. 302-6 ; Jatuea Law I'ie, '■ Tlie Tlierapeii- 
tic Vftlue of Iodide of Potuasium". British Mtd. Joiint., Jan., 1875; 
Stabell, "AHthmii iiervoauin", Virchuw'a Jahmb., 1875, Bd. ii., 
p. 2Cl7. 
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cessful. This aalt, however, acta chiefly through its 
halogeu, which diminishes the reflex irritability of the 
nervous system, but it is less efiicacious for the purpose 
here required. 

Chlorate of potash also may be advantageously given. 
It appears to be for various reasons even preferable to 
iodide of potassium, Isambert found from ninety-five 
to ninety-nine per cent, of the salt in the secretions.' 

The remedies that occupy but a doubtful place in 
the treatment of the asthmatic tendency are ; — 

3. i?ais«»is.— Turpentine and assafoetida have been 
recommended, the former by Trousseau,* and the latter 
by Pereira^ and Marshall Hall.* Like all remedies of 
this class, they are eliminated through the bronchial 
mucous meuibrane, and stimulate in their passage the 
mucous glands. The secretion is thus rendered more 
liquid, and is therefore less liable to induce dyspncea. 
Yet, notwithstanding this beneficial effect upon the 
respiratory surface, they produce, if continued for some 
time, nausea, vomiting, colic,and diarrhcea ; so that in the 
weakened state of the digestive organs of asthmatics, 
such disturbances ought to be avoided. It is preferable, 
therefore, if their specific action is required, to employ 
them in inhalations. 
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Grindelia Robusta (Nuttall), has been recommen- 
ded by some American pliysicians as a useful anti- 
spasmodic remedy in asthma.' Tt is a plant of the 
composite family, a native of California, and contains, 
so far as tbe scanty information on the subject goes, 
an oleo-rcsiu. An infusion and also an extract are pre- 
pared of the flower-heads, to both of which borax is 
added. The extract is given in doses of from three to 
six grains three times a day. 

4. Sulphur. — Sulphur, once a famous expectorant, 
has been given by Duclos for the purpose of removing 
the "herpetic diathesis", which he regards as the cause 
of asthma. Trousseau, who has tried the remedy, evi- - 
dentlydoes not share the ilhisionsof Duclos as to its "pro- 
digious power". The benefit whicli asthmatics occasion- 
ally obtain from treatment at the Pyrenees baths is due 
much more to the climate of those places and to the 
warm water than to the sulphur of their springs. Even 
the richest amongst these, Bagnferes, contains only one 
grain of that ingredient in sixteen ounces of water, of 
which the dose varies from one tablespoonful to three 
ounces twice a day.' 

/9. Mechanical. — The mechanical treatment of the 
respiratory tract greatly assists, so far as it is prac- 

» Henry Gibbona, Amt^ric. Jovrn. of Medic. SrUiue, April 1867, 
p. 565 ; Alabneda Gibbons, Philnd. Med. mid Surg. Report, Sep- 
tember IDth, 1874, p. 225. 

= Pidoiii, Journal de Ther<ipf<ili'i>ie, No. 2, 1874 : Virchoiv's 
Jnhrenherwhl, 1874, ltd. i. p. .0.'j4. 
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ticable, the various constitutional remedies. Its 
effective operation, however, is almost entirely limited 
to: — 

1. The mucous memhranc of the nose. — This part of 
the air passages demands a larger share of attention 
than it has hitherto received in the management of 
asthma ; for there is little doubt that the permeability 
of the uaaal canal is necessary for the due performance 
of the respiratory function, and for the protection of 
the respiratory surface. The buccal cavity cannot 
adequately replace the "true respiratory duct".' If the 
latter is obstructed, the supply of air to the lungs is 
considerably diminished, as may be readily aacer- 
taiued on listening to the cheat of one who alter- 
nately breathes through the month and the nose. In 
infants, occlusion of the nose may prove fatal, and 
there are eases in whicli, even in adults, paralysis of 
the nasal muscles has been known to give rise to 
extreme dyspucea, which was promptly relieved, how- 
ever, by dilating the nostrils." But the nose is, as 
previously mentioned, an important filtering appa- 
ratus, inasmuch as the foreign particles floating in the 
air are arrested on its lubricated vibrissas, and are 
thereby prevented from penetrating to the lungs, 
Milne Edwards, moreover, attributes to it the function 
of adjusting the temperature of the inhaled air to the 

' B^rard, C'oiirid( Fht/iiologie, .56e Le^on, p. 286. 

» Traube, " Klin. Mitlheilungeii''.— fl^r/. Klin. WWh^n.i., 1871. 
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requirements of the bronchial surface, and of pro- 
viding for its necessary degree of moisture.^ Thus, in 
the casfs observed by VoltoliQi* aud Haenish,' the 
removal of nasal polypi served to reduce the dispo- 
sition to asthmatic seizures; and, it is needless to 
add, that, where such causes of obstruction exist, the 
necessary operation should not, if possible, be delayed. 
Generally, however, the occlusion of the canal is due 
to a chronic congestion of the mucous membrane, 
which as a rule is greatly diminished by the mea- 
sures that tend to restore the freedom of the pulmo- 
nary circulation. Yet, not infrequently, scabs, mucus, 
and foreign bodies accumulate withiu the nasal canal, 
and maintain a state of inflammatory [irocess which 
can be effectually relieved only by means of the nasal 
douche. Tepid water, with the addition of a small 
quantity of chloride of sodium, best answers the pur- 
pose, and there need be no fear that, with proper 
precautions, any of the fluid enters the Eustachian 
tubes.* Astringents are seldom required, and if so, 
cold water or a weak solution of sulphate of zinc (one half 

^ Anatovi. el Physiol. Camp., t. ii, p. 2Gfi. 

' Op. ct(., p. 219, sf?. 

s "Ziir.£tioIogieii.Tlienipieder Asthma llroiieliisilo."— 7Jfr/."». 
Klin. Woeheiisdi., 1874, p. S(»3. 

* Martin F, Coonies, " Naaal Catarrh ami ita Trentment". — 
PkUad. Med. ami Siir;/. Peport, Dec, 1th, I87fl. Pnul, -'Note sur 
I'imgation naanle", etc. — linUfliii <ihih\ -Je Thfrapnitiniif, Anflt 
30. 1S75. 
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grain to the ounce), appears to be most serviceable. In 
order to remove the susceptibility to foreign bodies, 
particularly pollen grains, calomel or the yellow oxide 
of mercury, in the shape of snuff-powder or ointment, 
may be advantageously employed. 

The application of caustic ammonia to the posterior 
narea as recommended by Dueros, and modified by 
Trousseau, is a dangerous practice.' Its efficacy con- 
sists in that, as Buchheim suggests, small quantities 
of ammonia enter the air passages and stimulate 
expectoration — a supposition corroborated by the 
fact that in one of Trousseau's cases, such application 
was followed by oedema of the glottis. If the topical 
eifects of alkalis are desired there are safer means of 
obtaining them. 

2. Bronchi. — Although the invention of the spray- 
producing apparatus has brought the surface of the 
air tubes also within the reach of local treatment, 
experience has not confirmed all the hopes founded 
on that practice. Probably the fault rests not so 
much wilh the method itself, as with the nature of 
the disease which it is intended to relieve ; for there 
are few, if any, cases of chronic bronchitis, in which 
the morbid changes are limited to the internal layer 
of the brunehi, whereas upon their deeper structures 
inhalations have no appreciable influence. Still 
there are numerous instances, in which inbala- 
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tions, continued for some time, do prove useful, and 
Waldenburg records some, in which such treatment is 
said to have completely cured the disposition to asthma.* 

However this may be, the deep inspirations which 
patients are directed to taktf whilst inhaling — the 
gymnastics of the lungs^ — are, no doubt, most bene- 
ficial to those who do everything for the cure of 
their dyspnoea but breathe properly, and whose nervous 
system, moreover, is blunted by a long use of narcotics. 
Not the less efficacious is the watery vapour that is 
drawn into the air-passages, and bathes, as it were, the 
diseased surface of the bronchi. 

The medicinal substances which Waldenburg has 
found most useful for inhalations are : chloride of so- 
dium or of ammonium, together with oil of turpentine. 
The former is intended to soften the viscid mucus, the 
latter to stimulate the mucous glands. About one 
ounce of the solution is inhaled at the time, containing 
from two to fifteen grains of the alkali, and from two 
to twenty minims of the turpentine. 

3. Respiratory Surface. — Inhalation of compressed 
air, in chambers especially prepared for the purpose, is 
greatly appreciated by the patients who have tried it. 
Physicians, who, as proprietors of such chambers, have 
occasion to observe the effect of that treatment, are, al- 
though unanimous as to its good results, yet constrained 
to admit that those inhalations often fail to relieve the 

1 Waldenburg, op, cit, pp. 483 & 488. - Ibid., p. 481. 
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" purelj* nervous asthma", while in the complicated forms 
of the disease they merely render the dyspnceal seizures 
less frequent and less severe.' As to the manner in 
which condensed air acts, nothiog is definitely known. 
The theory that under the greater pressure a larger 
quantity of oxygen is absorbed is, upon physiological 
grounds, contested by Buchheim- and Rohden.* The 
latter maintains that, though under the greater pressure 
oxygen may be temporarily diffused in the serum, yet 
this surplus of the gas escapes when the pressure has 
ceased. 

The views of Buchheim and Rohden are baaed on the 
experiments of Seguin and Lavoisier,* and on those of 
Regnault and Reisct.'' Animals in an atmosphere 
of pure oxygen do not consume of this more than in 
the ordinary air. Pfliiger," moreover, has shewn that in 
breathing the ordinary atmosphere, the arterial blood is 
approximately saturated with oxygen, and that, how- 
ever abundant the supply, its absorption is not 
proportionately increased. The observations of Voit 

1 r. Lnnge and Bertiii, Con/., R. Kbhler, op. eit., p. 656; 
Knauth, Handb. d. piieumatudien Tlierapie. Leipzig, 1876, p. 
73. 

° " Ueber die therapeutiBche Verweudung des Saiierstoffs." — 
Arch./, d. Ejperim. PatluiL «. Pharm.., Bd. iv, 1875, p. U2. 

' Braun, op. cU., p. 641. 

' Mimoirei de t'Aeademie dt» Sciencet, 1T89, p. 573. 

* Richcrckea dtimigicei eitr la respir., etc. Paris, 18i9. 

• " Ueb. d. TTraache dor Athcmliewog." — ArcA. f. d. ges. Phydol., 
Bd, i, 1868, p. 69. 
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and Pettenbofer' in man led to similar coacluBiona, 
and there can be no doubt that the affinity of the hemo- 
globin to oxygen is definite, and satisfied by a relatively 
small quantity. 

Demarquay and Leconte,' on the contrary, allege that 
dogs, on inhahng pure oxygen, become more lively and 
more voracious than usual. The results of those experi- 
ments, however, require confirmation. For the present, 
there ia as little ground for assuming that a supply of 
oxygen greater than that contained in the atmospheric 
air, improves respiration, as there ia that overloading 
of the stomach improves nutrition. 

The efficacy of those apparatuses can therefore be at- 
tributed only to the compression of the intestinal gasea, 
which permits the diaphragm a greater freedom of ac- 
tion. Paul Bert was informed by the men who worked 
under a greater atmospheric pressure, that they were 
always forced to tighten the belts round their waists on 
account of the retraction of the abdomen,' Whether, aa 
Knauthe thinks, the gradual increase and the gradual de- 
crease of the pressure on entering and leaving the air- 
chamber restores the deficient elasticity of the lungs/ is 
as yet mere matter of opinion. However this may be, the 

1 Qiiuted bj Gorap-BesAuex.—Lrhrb. d. Phynol. Ckem., 18G7, 
p. 725. 

* Comptf.t Kett'his, 1864; quoted hy Gorup-Beaauez, op. cit,, 
p. 721. 
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question is as yet of too little practical importance ; for, 
besides being costly, and within reach of but a few, 
the remedy has avowedly only a palliative effect. 

The inhalation of, or rather the expiration into, rari- 
fied air, in cases of emphysema, appears to be more 
practicable on account of the greater simplicity of the 
instruments employed for the purpose. Starting from 
the supposition that the dyspncea accompanying that 
affection was due to the loss of the pulmonary elasti- 
city, Haukc' contrived an apparatus intended to 
supply, by a vis a f route, the deficient vis a tergo. 
A trial with that instrument afforded, to all appear- 
ances, well-grounded hopes as to ita usefulness. 
Its nnwieldiness, however, induced me to suggest 
some modifications,' with the view of insuring the 
■widest possible application of a treatment that seemed 
so eminently rational, — not indeed for the cure of the 
disease, but for the relief of its most prominent symp- 
toms. But a larger experience has, subsequently, con- 
vinced me that even the most extensive emphysema is, 
as such, not productive of dyspncea, but that this, if 
present, is always due either to hyperemia, or to inflam- 
mation of the mucous membrane, or to obstruction of 
the bronchi. Under these circumstances I cannot but 
hesitate to attribute the relief, which I observed in se- 
veral cases, to the use of the apparatus. Still, the prin- 
ciple upon which that method of treatment is based is 

' Ein Apparat fur kiiastliche Respiration, etc., Wien, 1870. 
' Lanat, Nov. 25, 1871. 
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BO generally approved of, that there are at present four- 
teen different kinds of such instruments in more or less 
extensive operation. One of these, devised by Walden- 
burg, is said to possess many advantages over all the 
others. The success that Waldenburg obtained by it is 
indeed very striking. In one patient, aged seventy-four, 
suffering from senile emphysema, the over-distension of 
the lungs completely disappeared within ten days*; 
whereas in the younger patients subject to asthma, 
bronchitis, and emphysema, a longer treatment was re- 
quired, which invariably resulted in the removal of all 
the subjective and objective symptoms. It is difficult, 
however, to assign to the expiration into rarified air its 
true share in the cure of those cases ; for, besides the 
instrument, Waldenburg employed also inhalations of 
chloride of sodium and of turpentine, together with the 
internal administration of arsenic — means which by 
themselves* have in the same diseases been equally 
effective in his hands. 

c. Treatment of the Paroxysm. 

Attention to the obvious rules of hygiene affords the 
best protection against the recurrence of the dyspnoeal 
paroxysms. Any infraction of those rules is promptly 
followed by its penalty, and that experience would 
be the safest guide of asthmatics, were it not that 

* Die pneumatisclie Behandlung, etc. Berlin, 1875, \}. 410. 

* C(ynip. Pneumat. BehandL, etc., p. 381-410; and Resj)ir. 
Therapie., p. 487-508. 
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they arc too much giveu to rely on their infer- 
ences rather than on facta, antl thug by eodeavour- 
ing to avoid ScyUa, they generally drift into Cbarybdis, 
It is well, therefore, to acquaint them with the nature 
of the usual provocatives of the attacks, and to 
impress upon them that the return of these rests, in a 
great measure, with themselves, A too rigid prophylaxis, 
however, is impracticable, and too stringent directions, 
with a view of avoiding all possible causes of asthma, 
are sure to be neglected. Timid and nervous patients 
would, in this way, only be kept in a state of continual 
anxiety of an impending dyspnoea — an anxiety that 
vitiates all relish of life ; and the more daring among 
them would risk an occasional attack rather thaa 
submit to numerous restrictions. Moreover, there are 
circumstances over which patients have not the least 
control, and thus the safest means of escaping their in- 
jurious consequences is to diminish, by rational treat- 
ment, the susceptibility to them. 

The treatment of the paroxysm iiecessiu-ily varies 
according to the nature of each ease, so that an accu- 
rate diagnosis is the first condition of success. The 
prodromal symptoms, where such exist, afford valualile 
indications, by acting upon which the attack may 
cither he prevented, or promptly relieved. Thus there 
are on record numerous instances in which, upon the 
appearance of the signs peculiar to carbonic acid in- 
to.\ication, as headache, vertigo, fietfulncss of temper. 
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and pain in the muscles, an efficient ventilation of the 
lungs — by walking, driving, riding on horseback, etc. 
— successfully averted the threatening, and completely 
cured the fully developed, dyspnoea. Frequently, how- 
ever, the precursory phenomena are either wanting or 
not so conspicuous. In that case, if the diagnosis remain 
doubtful, the treatment is necessarily deprived of its 
reliable basis. 

1. Causal Indications, — Asthmatics, as a rule, 
adopt of their own accord such measures as are best 
calculated to assist them in their respiratory eflforts. 
They assume a posture most convenient to them- 
selves ; they remove articles of clothing that impede 
their breathing ; and they open the windows to 
obtain a supply of fresh air. It is but rare that 
special directions as to these points are needed. But 
it is by no means a good plan to advise indiscrimi- 
nately every patient to rest, on the approach of an 
attack, his elbows on a table,^ and to wait with resig- 
nation for the cessation of the " spasm". An obstruction 
of the bronchial tubes is often more readily re- 
moved by some muscular exertion than by deliberate 
respiratory acts.^ 

a. Irntating Gases, — The measures just alluded to 
suffice to restore the freedom of respiration in those 

^ Hyde Salter, op. city p. 183. 

* Conf. Cases of Emotional Asth.y Hyde Salter, op. cit. p. 210, 
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comparatively mild attacks in which the dyBpncea 
arises from the iuhalation of irritating gases. There 
are no remedial agents capable of chasing from the 
tissues and from the blood the carbonic acid that accu- 
mulates in them ; and the hypertemia of the bronchial 
mucous membrane requires no special treatment, since, 
with the removal of the exciting causCj it tends of itself 
to recovery. Such expectation will not appear inop- 
portune, considering that, in cases of this kind, the 
happiest results are often obtained' " by the most bhnd 
and purposeless treatment". Hot and strong coffee, 
however, proves occasionally very useful when the 
energy of the heart is temporarily weakened by an 
excess of carbonic acid in the blood. 

h. Flatulence.— The dyspnosa produced by a loaded 
condition of the stomach or of the rectum is speedily 
relieved by an emetic or an enema. If the offending 
substances, however, cannot be at once removed by 
either of these means, there is often a flatulent dis- 
tension of the intestines that resists for a time all 
possible treatment. Preparations of ammonia and 
carminatives have no marked effect; ice, as recom- 
mended by Eomberg, is much more bencficiiU; but the 
best results are then obtained by small doses of creo- 
sote in camphor or cinnamon water. 

c. Dust. — The fluxionary hyperemia or inflamma- 

' Hyde Salter, op. rit., p. 104. 
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tion of the bronchi, that arises from the iuhalation of 
dust, can be subdued only by the removal of the irri- 
tants. This, however, is often a matter of great diffi- 
culty, especially if the foreign bodies firmly adhere to 
the mucous membrane. The dyspntea may thus last for 
days, or even longer, until the particles of dust are de- 
tached from the bronchial surface by a copious exuda- 
tion of serum.' In the cases in which asthma is duo 
to the action of pollen grains, inhalations of emolli- 
ents, or of warm water, bring generally some relief.* 
Such inhalations, however, are, in consequence of 
the dyspncea, but imperfectly performed, and even 
at the best, the quantity of watery vapour that thus 
enters the air tubes is far too small to produce a de- 
cided effect, AVbat is wanted is a rinsing, as it were, 
of the bronchial surface. Alkalies, although they in- 
crease the bronchial secretion, are yet too slow in their 
action. Copious draughts of warm water would best 
answer the purpose ; but it is preferable to give hot 
infusions of Flores Sambuci or of Senega root, to which 
acetate or carbonate of ammonia may be added.^ 

' No doubt the diaphoretic drinka, as hot grog, or Biich modi- 
eines as Dover's Powder, owe their reputation of curing " colda" 
to this, that by the copious tranaudalioQ. which they produce, 
they cleauBC, as it were, the bronchial liuiug of ha irritating aub- 
Btances. 

' Langeubeck and F. W, Maukenzie, iu Fhubus, op. cit, pp. 207 
and 237. 

' Emcat Meyer aud Gordon, iu J'/tobiis, up. cil., pp. 216 A 222. 
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In this form of asthma, alcoholic stimulants are super- 
fluous. Tlie relief that has been known to follow their 
exhibition, is really due to the warm water in which 
they are given. The experience of the patients is conclu- 
sive on that point One patient emphatically declares 
that " if she took the gin with cold water, she might 
take any quantity and it would do her no good, for if 
she lets it stand till it is cool, and then takes it, it is 
useless".' Another who, on account of his dyspncea, 
consumed twelve gallons of brandy in two months, 
was not the less convinced that the warm water was 
really the effective remedy, and he even insisted "that 
the water should be boiling".' Alcoholic stimulants 
should not be prescribed, for, as asthmatics return to 
them whenever their dyspnoea appears, they contract, 
by gradually increasing the dose, habits of intemper- 
ance, from which they can never be weaned. 

Jaborandi has been recommended by Albert Robin 
and Gubler,* and in the cases which they observed the 
dyspnceal seizures completely subsided within one 
hour, while the expectoration became more loose, and 
the sonorous rhonchi disappeared. These results are 
quite in accordance with the physiological action of 
the plant ; for in the majority of instances the exhala- 
tion from the lungs increases 2^<^''^ ^jassu with that 

' Hydo Salter, op. cit., p. 20.">. 

s IbiJ., p. 207. 

3 Vircliow's JaAresben>M, 1875. Bd. i., p. S2l. 
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from the skin. Jaborandi deserves, therefore, a trial 
in asthma produced by the inhalation of foreign 
bodies. It is difficult, however, to persuade a patient 
to take the drug a second time, on account of the very 
unpleasant effects, such as nausea, vomiting, salivation, 
and strangury, which accompany its administration. 

Ipecacuanha, tartar emetic, and lobelia, in large and 
nauseating doses, have frequently been found useful. 
Their efficacy is due to their power of reducing the 
arterial pressure, so that by the consequent increase 
of the serous exudation, foreign bodies are more 
easily detached from the bronchial mucous mem- 
brane. 

The smoking of tobacco and of stramonium acts in 
precisely the same way, the difference being only one 
of degree. Tobacco, however, is much less used in 
the treatment of astiima than stramonium, the virtues 
of which are greatly extolled by advertisements in the 
daily papers. This drug, which forms the principal 
ingredient of various kinds of cigarettes, owes, no 
doubt, the reputation which it enjoys much less to the 
deliberate judgment of physicians than to the force of 
public opinion. Travelling gipsies are said to have, dur- 
ing the middle ages, imported into Europe the practice 
of smoking stramonium— a practice that, according to 
Sauvage and Boerhaavc, had been utilised for criminid 
purposes. Formerly, stramonium seems to have been 
employed, on account of the pleasant hallucinations 
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which it produces, iu the treatment of melancholia.' But 
its more genera! application in asthma dates from the 
time when Mr. Sills, a merchant residing at Hackney, 
sent to the daily papers a report of the benefit which he 
had obtained by it in his own ease. Physicians appa- 
rently discountenanced the smoking of stramonium ; for, 
in order to show that their prejudice was unfounded, Mr. 
English, a surgeon of Great Tower Street, related how 
his own asthma had been relieved by it.^ Mr. English 
suffered for a long time from bronchitis with fibrinous 
sputa. " In the mornings," he writes, "what is expecto- 
rated is often streaked with blood, and sometimes a little 
pure blood is coughed up.' The first time I smoked, 
1 expectorated from the bronchia pieces of clear con- 
gealed phlegm, from one-half of an inch to about one 
inch in length, and the thickness of a crow's quill."* 
But ho significantly adds, "When I commenced 
smoking the stramonium the paroxysm was declining."* 
The experiments of Dr. C. J, B. AVilliams supplied a 
scientific basis for the employment of that drug ; for, 
on poisoning a dog with thirty grains of extract of 
stramonium, no trace of contractility could be de- 
tected in the lungs.* Subsequent experiments have 
fully confirmed the fact that daturin, which, indeed, 

' Chrwtie, £dinb. Med. and Surg. Jo-urn., vol. vii, 181G, p. 158. 
* Ibid.. \>. 277, seq. 
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is identical with atropin, reduces and even anni- 
hilates the contractility of the unstriped muscles ; 
but it is deserving of notice that an imperfect 
decarbonisation of the blood — one that doubtless 
exists during the asthmatic seizure — antagonises the 
effect of stramonium, and restores the muscular con- 
tractility.* However this may be, in smoking stra- 
monium, the effect of daturin is quite out of the 
question, because no such substance exists. The 
products of dry distillation, i.e., smoking of stramo- 
nium and of tobacco, are not daturin and nicotin, but 
the members of the picolin series, as picolin, pyridin, 
lutidin, and colliding ; and the same substances are 
obtained from the combustion of such innocent ma- 
terials as, for instance, taraxacum and willow.^ Picolin 
and pyridin irritate, if inhaled, the bronchial mucous 
membrane, which is found in a state of great con- 
gestion accompanied by oedema ;^ while their internal 
administration, as it occurs by swallowing the saliva 
in smoking, gives rise to congestion of the lungs and 
of the nervous centres — a congestion often so intense 
as to lead to extravasation of blood. 

The physiological action of tobacco and stramonium 
renders them, indeed, suitable in the asthmatic dysp- 

^ Hermann Kohler, op, cit.y p. 1005. 

' Vohl u. Eulenberg, "UeberTabak in ToxUogiscJi^r Bezuhunrf\ 
Vierteljahrsch. /. gericht u. qfent, Mediz, Neue Forge. Bd. xiv, 
1872, p. 254. 8 Ibid., p. 281. * Ibid., p. 206. 
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ncea, for the purpose of meeting the causal indication. 
But apart from the dangerous state of collapse which 
they are apt to produce, there is no one physician who 
has seen any decideJ benefit from them. Christie 
mentioned that "in none of these cases did it ever 
fail to relieve, when used be/ore the accession of the 
paroxysm, or even after the commencement, but I am 
sorry to say that it did not often prevent the repeti- 
tion of the fit, unless great attention was at the same 
time paid to diet and regimen".^ Bree tried it in 
eighty-two cases ; in fifty-eight of these it had no per- 
manent effect, and, in the rcmaiuing twenty-four it 
acted injuriously.* Hyde Salter is only lukewarm 
in its favour, and his experience is that, in the majority 
of case.'i, it gives some relief. But he thinks it is 
more effective in the way of prevention than cure ;' 
he gives the extract internally, and advises smoking 
of a pipe of tlic herb at night whether an attack of 
asthma be threatening or not. In this way the drug 
acts as an expectorant, and, as such, it is hardly the 
fittest that can be selected. But Hyde Salter cor- 
rectly points out that, during a severe fit, the patient 
has not breath enough to smoke, and, in those attacks 
in which he is able to do so, it is no excess of scepticism 
to say that the remedy is certainly of very subordinate 
value. In hay-asthma, tobacco pushed ad nauseam 
' Zoc. rit. p. 1.79. » Hyde Suiter, op. eiL, p. 235. 
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is said to be the only thing that gives any relief.' 
"ftouaseau, also, was benefited by a few whiffs of a 
cigar.* But the drawback is, that those who are 
ready to submit to the unpleasant symptoms that 
tobacco and stramonium produce, soon become habitu- 
ated to these remedies and lose the susceptibility to 
their influence. Tb^ry reports the case of a patient who, 
after long-continued use of stramonium, suffered from 
the symptoms of poisoning produced by it.' 

The irritation of the conjunctival and nasal mueo- 
membranes in cases of hay-fever is best relieved by 
frequently bathing them with tepid water.* The fits 
of sneezing are benefited by injections of water, or by 
the use of the nasal douche. 

d. Ohstruction.—ThG principles of treatment just 
alluded to are applicable also to those cases in which 
the dyspnoea is due to obstruction of the bronchi by 
viscid sputa. The plugs of mucus are, practically, 
foreign bodies, the displacement of which, so as to 
allow the access of air to the lungs, is alone capable of 
procuring relief. Inhalations of salt" or of lime-water 
are at times beneficial. The viscid mucus, also, is 
softened by inhalations of chloride of ammonium. 
Trousseau relates the case of a captain who, while 

^ Hyde Salter, op. eil., p. ISO. = Loc. cU., p. 469. 

* Op. at., p. 383. 

* Fhdhif, op. clt., p. 231 ; W. C. Roberts, New Y<rrk Med. Gai., 
October 8 aod December 10, 1870. 
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his ship was carrying guano, was always free from 
asthma- The fumes of burning nitre paper are occa- 
sionally useful ; they act by the ammonia which is 
formed in the process of combustion. Viaud found 
among them nitrous oxide and an ammoniacal com- 
pound resembling aniline ;' but, according to the ana- 
lyses of Eulenberg,* the fumes consist of cyanogen, 
of cyanide of potassium, and of ammonia. 

Here, again, the dyspnoea interferes with efficient 
inhalations, and it is necessary, at times, to adopt such 
measures as assist expectoration by an increased exu- 
dation of fluid from the glands and the vessels of the 
bronchial mucous membrane. Iodide of potassium, in 
large doses and strongly diluted, produces the desired 
bronchorrhcea, and its exhibition is indicated in the 
absence of an acute inflammatory process. Inhalations 
of oil of turpentine, which stimulates the mucous glands, 
contribute to the same end. In the eases in which the 
rhonchi, by their changes of site, show the mobility of 
the plugs, emetics are usefnl, since the compression of 
the thorax in the act of vomiting serves to remove the 
bronchial obstruction. Subcutaneous injections of apo- 
morphia afford speedy relief, and, in the presence of 
cyanosis, they are preferable to the internal adminis- 
tration of drugs of similar kind. Gerhadt' recommends 
the manual compression of the bases of the lungs, so 

' Germftin S€e, loi'.cit., p. 711. ^ Op. ci't., p. 514. 

^ "Die Beliandluug dea Lungeiiemphjsema durcb mechaniscbe 

BetiJrdung der Expirfttion." — Berlin. Klin. Woehens., No. 3, 1873. 
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as to assist expiration. In this way, the mucous plugs 
may be easily displaced, and the dyapncea may be 
greatly diminished. The compression should be gentle 
and be made at the end of each expiration, but it 
should not be continued too long, lest it produce bron- 
chial haemorrhage. 

e. CEdema. — In cases of embolism of the pulmonary 
artery, stimulants may be required if the energy of the 
heart is flagging. As a rule, however, the cardiac 
muscle is quite equal to the task of restoring the cir- 
culation of the obstructed territory ; for, frequent as is 
the plugging of the smaller branches of the pulmonary 
artery, it seldom or never proves fatal, notwithstanding 
the treatment is, on account of the imperfect dia- 
gnosis, often unsuitable. In cases of cedema of the 
lungs, Traube recommends large mustard poultices to 
the chest,' and acetate of lead in one-grain doses every 
half hour. Stimulants, however, should be liberally 
given if the cardiac action show signs of failure. 

Nitrite of amy], which paralyses the cutaneous 
vessels, and in small doses stimulates respiration, 
may be cautiously tried in cases of pulmonary 
oedema. The inhalation of a few drops of it has been 
known promptly to relieve the dyspnceal attack.' 
Pick' relates cases in which the asthmatic seizures that 

1 "CharitS Annalen."— JflAry., 187-1, p. 200. 
» Talford Jones. Praiiitioner, Oct. 1871. p. 213; Kitclien, 
Amtrie. Jourv. of fmanity, October 1873. 

3 Dai Amyhiilnt. Berlin, 1877, p. 60, tl *rq. 
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resisted ever}' other remedy could be mitigated only 
by that substance. 

2. Symptomatic indication. — There are, as a rule, 
but few cases in which the diagnosis remains tloubtful.or 
in which the causal indication cannot be successfully 
met. Under these circumstances, if the paroxysm be pro- 
tracted and severe, the relief of the sijmptom di/spncea 
becomes the paramount object of treatment. That ob- 
ject, however, can be attained only by suppressing the 
irritability of the nervous system ; and, in attempting 
to do so, it is well to remember that, desirable as a speedy 
relief is, it is yet not purchased without, at the same 
time, incurring considerable risk. It is superfluous to 
trace the stages by which asthmatics become gradu- 
ally habituated to the use of such remedies as tem- 
porarily alleviate their sufferings. It is sufficient 
to say that chloroform and morphia in particular are 
often continued much more on account of their ex- 
hilarating effect than for any other purpose. Instances 
are not wanting in which such purely symptomatic 
treatment has led to consequences more painful and 
also more serious than the disease itself is capable of 
producing.^ 

Among the remedies most frcfjucntly used for the 
purpose of reducing the irritability of the respiratory 
centre are : — 

a. Chloroform. — The inhalation of a stimulating 
dose of chloroform occasionally arrests the paroxysm ; 
' Conf., Salter, oj'. eil., p. 221-2 ; Troiiaecnu, op. cit., t. ii, p. 478. 
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■whereas, if the drug be pushed to narcotism, the dys- 
pncea generally returns with the restoration of con- 
sciousneas. The patient should, for obvious reasons, 
never administer the chloroform himself. 

b. Chloral. — Chloral in small doses is often of un- 
certain operation in asthma, and in large doses it is 
dangerous on account of its paralysing influence upon 
the centre of respiration. Its exhibition, therefore, 
requires some caution, and it is coutraindicated by 
cardiac affections, especially by dilatation that accom- 
panies mitral regurgitant disease. 

c. Morphia. — Morphia is best given in subcutaneous 
injections. Vibert' recommends the use of small quan- 
tities at a time, from one-thirtieth to one-twentieth of a 
grain, and a repetition of the operation in from ten to 
twenty minutes, until the pupil commences to contract. 
The dyspncea, however, generally ceases after one or two 
injections. The abdomen, he thinks, is the place where 
the introduction of the cauula is least painful. It is 
not superfluous, perhaps, to add that such injection 
should be looked upon as a surgical operation, and 
that the patient should not bo entrusted with the 
ajringe. Id pusillanimous patients morphia may bu 
given in a suppository. Opium, in conjunction with 
such stimulants as ether or ammonia, also procures 
temporary relief. 

' Vird)u\v'8 Jalu-nlcrichl, 1875. ltd. i, i). 508 w,. 
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Nose, importance of nervioumesa oL 
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Obstruction of bronchi, oauae of 

Occupation, in etiology, 128 

OCdemn of the lungs, cause of 

paroxysm, 13S ; dioguusis of, 201 ; 

treatment of, 258 
Opium, use of, 259 
Oxygen, inhalation of, 24i 
Oxysulpliide of carbon, 139 
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Paralysifl, of posterior crico-thyroid 
muscles, diagnosis of, from asthma, 
198 ; of diaphragm, 198 

Paralytic asthma, 26 

Paroxysm, access of, 182 ; duration 
of, 189 ; prevention of, 245 ; treat- 
ment of, 246 

Pathogeny of asthma, 110 

Percussion, signs of, during attack, 188 

Periodicity, not intrinsic, 86, 192 

Pettenkofer, theory of, on cold, 1 49 

Phoebus, case of, 63 

Phrenic nerve, compression of, 21 

Phthisis, its relation to asthma, 195, 
205 

Physical signs, diagnostic value of, 14, 
51, 54 ; during att^ick, 185 ; variety 
of, in different cases, 90 

Physique of asthma, 69 

Picolin, in smoke of tobacco and stra- 
moniimi, 253 

Pneumogastric nerve, its influence in 
dyspnoea, 43, 133 ; its supposed re- 
lation to the bronchial contractility, 
21, 26, et seq., 38 

Pollen, its appearance in sputa, 147 ; 
cause of hay-fever, 145 

Polypus, naso-pharyngeal, cause of 
paroxysm, 145 ; development of, 
124 ; removal of, 239 

Post mortem examinations, negative 
results of, 58 ; positive results of, 65 

Predisposing causes, 118, e< seq. 

Premonitory signs, 179 ; diagnostic 
import of, 199 

Prevention of hay - asthma, 219 ; 
of paroxysms, 245 

Prognosis, 202 

Prophylaxis, 207 

Provocatives of the paroxysms, 73, 130 

Pyrenees baths, 237 

I^rridin, in smoke of tobacco and 
stramonium, 253 

Rarefied air, expiration into, 244 

Recurrence of attacks, 193 

Reisseisen, bronchial muscles disco- 
vered by, 17 

Respiration, frequency of during the 
attacks, 90, 187 ; law of self- regula- 
tion of, 43 

Respirator, use of, 219 

•Respiratory muscles, tetanus of, 37 

Rhonchi, diagnostic import of change 
of site of, 199 

Rickets, relation of, to asthma, 71, 112 

Rienecker, case of, 61 

Romberg, views oif, 28 



Rosenthal on physiology of pneumo- 
gastric nerve, 39 ; catching cold, 150 

Rostan, views of, 22 

Rugenberg on bronchial contractility, 
39 

Salisbury, views of, 147 

Salt, inhalation of, 255 

Salter, Hyde, views of, 2, 7, 40 

Sanderson, J. Burden, views of, 41 

Schiff, views of, 38 

S<5e, Germain, views of, 2, 37 

Sequela* of asthma, 116 

Sex, in etiology, 128 

Sinapisms, use of, 256 

Skin diseases, their relation to asthma, 

125 
Sleep, its influence upon dyspnoea, 131 
Smoking of stramonium and tobacco, 

251 
Sneezing, a premonitory sign of asthma, 

181 ; treatment of, 238 
Snuffs, medicated, use of, 240 
Spasm theory, discussion of, 49, et seq. 
Sinnal deformities, their relation to 

asthma, 69, 112 
Sputa, casts of air-tubes in the, 24, 89, 

171, 192 ; variety of, 191 
Stimulants, abuse of, 249 ; use of, 257 
Storck, views of, 48 
Stramonium, use of, 251, et »eq. 
Sulphur, use of, 237 
Summer residence of asthmatics, 21 8 
Symptoms, of asthma, 179, et seq. ; 

significance of, 80, et seq. 
Symptomatic asthma, 117 
Symptomatic indication, in treatment 

of paroxysm, 257 



Tartar emetic, use of, 250 

Temperature, reduction of bodily, 
during attack, 184 

Tendency, nature of the asthmatic, 
119, ft seq. 

Tetanus of diaphragm, diagnosis of, 
from asthma, 198 

Thermal influence, in etiology, 148 

Thery, views of, 60 

Thyroid gland, enlargement of, 1 23 

Tobacco, use of, 251 

Traube, views of, 32, 38 ; on treat- 
ment of dyspnoea, 2*i8, 257 

Treatment of disease, 207, et seq. ; 
paroxysms, 245, et seq. 

Trousseau, riews of, 3, 40 

Tuberculosis, its relation to asthma, 
195, 205 
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Valalte, viewa of, 35 
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Tarieties uf aithma, 91 ; dingnoBiB of, 

len, a >t<j. 

Tascular papiUoG, 122 

Vaao- motor QeiiroaiB, theory of nathma, 

47 
Ventilation, want o^ ■ cauae of aHthma, 

170; ne<%s«ity of, in treatmeDt, 

209, 214 
ViUamin, viawi at, 33 
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